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INTRODUCTION logical or natural processes it may be 


A QuaNTITATIVE knowledge of the con- (COMVenlent to have an obser\ 
ditions of formation of minerals and “™Uously present, but it has proved 
rocks—the temperatures, pressures and sible to construct instruments which wi 
concentrations involved—is naturally a furnish information as to the temp - 
matter of much concern to the geologist. ‘ture. These vary from elaborate record 


At times he is able to view certain proc- ers W - h a vide a complete, con a 
> m3 , : ‘ecord 0 ie temperature, to the other 
esses of mineral formation in progress Te®°rG OF Me tempera m 
: . extreme of maximum or minimum ther 
and can make direct measurements of maT hicl mers 
> +4 . . . mometers which Tturnish on 
some of the conditions with the aid of ' 
. . tion as to the maximum or minimum 
the various devices that have been 
temperature attained. In reality they 
developed for such purposes, usually by , 





. > , are, just as definitely, recorders. It need 
workers in other branches of science or hardly 1 tl wee se allel 

» " iardaly be Sale at, whether or the elab 
technology. For the measurement of ' 


a A orate tvpe or ot t} e simplest ty pe re 
temperature, which is the variable here ie } 
; ; corders depend for their use upon a for 
under discussion, a great many devices , 4) ¢ 
; knowledge of the change of some prope! 


are available but they uniformly depend 
upon one broad principle. The known 
rate of change with temperature of some 
property of a substance—volume, elec- 
}  tromotive potential, radiation—serves as 
} a measure of temperature. Various in- 

struments for the direct measurement of simplest type of recording instrume: 
temperature have been used by the geolo- yt in other respects thev are very differ 


tv with temperature. The simple maxi 
mum or minimum thermometer meré 


records the maximum extent of this 





Pa er 


change in the one direction or the other 





In this resp et ver lorie Ten pe rature re 


corders are of the same character as 


+ 


gist with the result that he has come ent, indeed they are not instruments at 
to know something of the temperatures a]]. . 
of flowing lavas, of fumaroles, of hot It is manifestly not merely incon 
springs and of other geologic activities venient but altogether impossible for the 
taking place at yet more moderate tem- geologist to be present during most ge 
peratures. logic processes, especially those that to 
It is not to direct measurements made place in the remote past. Any record of 
upon materials in process of change that temperature will, for these completed 
attention is here directed. For measure- processes, be obtained, not by direct ob 
ments in connection with many techno-_ servation nor yet through the agency o 











any man-made recording device, but 
rather by seeking in the rocks themselves 
internal evidence of the temperatures 
that have existed. Such evidence must 
come from ascertained facts regarding 
the effect of temperature upon various 
physical properties of the minerals of 
the rock and upon _ physico-chemical 
properties of the mineral assemblages. 
Mine rals are the ge ologic te mpe rature 
record rs. 

Nearly all man-made devices for deter- 
mining temperature depend upon the 
measurement of some property which 
varies continuously with temperature. 
Occasionally it is possible to use some 
such property in the estimation of geo- 
logic temperatures. Thus, the change of 
volume which has occurred during the 
cooling of liquid inelusions in crystals, 
as determined by the relative volume of 
liquid and its associated gas bubble, has 
been taken, under certain assumptions, 
as a measure of the drop in temperature, 
from which the temperature of envelop- 
ment of the liquid by the erystal is read- 
ily obtained. Likewise the change of 
solubility of certain salts precipitated 
from such fluid inelusions, as determined 
by the relative quantity of salt and solu- 
tion, may be a measure of the fall in 
temperature. Estimates of temperature 
based upon such considerations have but 
little reliability. They involve too much 
unverified assumption as to the initial 
condition of the materials and too little 
exact knowledge of the temperature co- 
efficients of volume and solubility of such 
materials. 

It is rather to discontinuous changes 
of properties consequent upon change of 
temperature that we must turn for in- 
dications of temperature in geologic 
processes. The discontinuous changes 
are those which ordinarily accompany 
*‘change of phase,’’ such as melting, 
boiling, inversion and others. There is, 
of course, nothing novel in such pro- 
cedure. In ordinary thermometry use 
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is made of these discontinuities of pro 
erties accompanying change of phas 


indeed, the whole thermometer seale is 


referred to a number of fixed points, t 
melting-point of water, the boiling-point 
of water, the boiling-point of sulf 
and so forth. The devices depend n 
upon continuous changes of propert 
serve only to furnish arbitrary subd 
sion of the intervals between these fi 
points. Geologie thermometry is, tl 
fore, fundamentally of the same el 
acter as ordinary themometry; both us 
as reference points the temperatures « 
phase changes. In ordinary thermo 
etry it is possible to choose convenie 
and well-behaved substances for thos 
whose phase changes are to constitut 
the fixed points. But the geologist 
having no such choice, is at a decid 
disadvantage. His temperatures must 
be referred to possible phase changes 
the substances actually present in rocks 
In addition there is, in geologic tl 
mometry, no means of subdividing t! 
intervals between the fixed points. T 
intervals should therefore be as small as 
possible. Ideally, the geologist shou 
know the temperatures of all the phas 
changes of all minerals. Although this 
goal is far from attainment, such knov 
edge is being gradually accumulat 
through laboratory studies of the s 
ealled thermal properties of minerals. 
What a happy circumstance it would 
be for the geologist if the melting, inver 
sion and boiling phenomena of a sul 
stance were really adequately described 
by the designation thermal properties 
Unfortunately, they are thermodynam 
properties. In all these changes there 
is involved, in addition to a thermal fa 
tor, a work factor, because a change of 
volume accompanies the change of phase, 
and the magnitude of the work factor 
depends upon the applied pressure. The 
temperature at which the phase change 
occurs therefore varies with the pressure, 
the effect of pressure being expressed 
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quantitatively in the well-known Clau- 
sius-Clapeyron equation. The variation 
is a matter of small concern to the physi- 
cist seeking to establish a series of fixed 
points on a thermometer scale, for he can 
define a point in terms of an arbitrary 
and convenient pressure, whereupon the 
temperature of the phase change becomes 
indeed a fixed point. But the geologist 
must take things as he finds them. He 
has no control over the process whereby 
minerals were produced, and in seeking 
to use the temperature of a change of 
phase as a **point’’ on a thermometer 
scale he must have due regard for the 
effect of pressure on the temperature at 
which the change occurs. It is sometimes 
possible to estimate with sufficient ac- 
euracy the superincumbent load under 
which mineral formation or transforma- 
tion occurred, and thus to make appro- 
priate correction to the temperature as 
measured under the ordinary pressure, 
but it is always desirable to place prin- 
cipal relance upon phase changes in 
which the volume change is small and 
the effect of pressure correspondingly 
small. Thus equilibria between solids 
or between solids and liquids are gen- 
erally to be preferred to equilibria in- 
volving the formation of a gas. 

Having gained, by laboratory investi- 
gations, a knowledge of temperatures of 
various equilibrium phase changes for a 
wide range of mineral substances and 
having thus established his ‘‘fixed’’ 
points, the geologist puts them to work 
by examining rocks and attempting to 
decide from internal evidence whether 
its materials have passed through any 
of these points. The nature of the evi- 
dence varies and ean only be discussed 
in terms of specific examples. It is al- 
ways concerned with the answer to the 
question whether or not a certain tem- 
perature has been attained and thus is, 
as already pointed out, not unlike the 
evidence furnished by a maximum 
(sometimes a minimum) thermometer. 
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TABLE I 
SIGNIFICANT MELTING POINTS OF MINERALS 


Olivine (forsterite) Mg:SiOs ............- 1890 
Enstatite DD accesuseveses 1557* 
Plagioclase (An) ED in ak edie i 1550 
Diopside CREED coccscecsoee 1391 
Plagioclase (Abi Am) .......-+eseee6- 1287-1450 
Orthoclase ES RSET 1170* 
Plagioclase (Ab) ie ce dna anaes 1120 
Aegirite NaFeSisOce ......+20+. 990* 


* Minerals so marked melt incongruently. 


In other words, if we know the melting- 
temperatures and general thermal be- 
havior of mineral assemblages, then the 
properties of the assemblages can be used 
in the same manner as the properties of 
individual minerals, and lower limits can 
be set to the maximum possible tempera- 
ture of crystallization. An enormous 
amount of information is, indeed, now 
available upon the melting-points of 
mineral mixtures and is used to indicate 
maximum possible temperatures of for- 
mation. It is not possible to present 
such material in brief compass, and in 
its details it concerns primarily the 
geologist rather than the physicist, who 
can in this connection be interested, for 
the most part, only in methodology. 
Upon occasion the geologist may wish 
to know not merely the temperature at 
which a certain mineral or group of 
minerals formed, but also the tempera- 
ture that may have been attained by the 
liquid or melt from which they formed. 
Information as to the temperature at- 
tained when the melt was (if it ever was) 
at very great depth in the earth, we may 
not hope to secure, but upon its tempera- 
ture when it reached the position in 
which we now find its products we can 
reach rather definite conclusions. They 
come again from consideration of melt- 
ing-points of minerals, not, to be sure, 
of the minerals formed from the melt, 
but of the minerals in foreign inclusions 
that have been caught up by the melt. 
Small inclusions must attain the full 
temperature of the liquid and show the 
appropriate effects. Solution there fre- 
quently is, but forthright melting is not 
common and is displayed only by inclu- 





Pyrrhotite Dt ti¢ececensesenaes 1157-1187 
Galena Mn cecen - Viet nweeS aa 11: 
Argentite Dt £bd 0660600060600 600006 842 
Stibnite SbeSs .... Vie ee ©6Se 006060086 54 
SURE EEOD GAGS + BOSS ccccccccccccccces 183 
Orpiment eee Pee ere 
Bismuth a chekvecathudenebbsbndaawes 27 
Sulfur S bene 6 Fees ewonnteeeenee l 


sions made up of the more fusible mi: 
erals or mineral assemblages. The evi 
dence points strongly toward the conclu 
sion that the liquids or melts were not 
excessively hot, were, indeed, in most 
instances within their crystallization 
range. 

Besides indicating the maximum pos 
sible temperature of crystallization of a 
mineral, the melting-point may be re 
garded also as the minimum possible 
temperature of existence of a liquid 
having the composition of the mineral. 
However, when we find a rock giving 
every evidence of having formed from 
the molten state and consisting entirely 
of one mineral, we should not feel com- 
pelled to conclude that it was formed 
from a liquid which had a temperature 
higher than the melting-point of the 
mineral. In the case of rocks consisting 
entirely of olivine, a temperature ap- 
proaching 1,890° for the liquid would 
be indicated by such reasoning, but 
when we examine inclusions with known 
thermal properties in such olivine rocks 
no evidence is found that they have been 
subjected to such high temperatures 
We are forced to seek an origin for such 
rocks other than their formation from 
a liquid consisting entirely of olivine 
substance. Either the olivine crystals 
accumulated from a complex melt rich in 
other silicates which gave it a relatively 
low melting range, or the liquid, with 
respect to its silicate content, was sub- 
stantially of olivine composition but con 
tained considerable quantities of volatile 
substances now lost. Upon the relative 
merit of these two possibilities no gen- 
eral agreement has been reached. It 
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would carry us too far into geologic 
minutiae to discuss the pros and cons; 
indeed, we have perhaps already strayed 
too far in that direction for present pur- 
poses, but it has been deemed advisable 
to discuss rather fully the geological 
significance of some of these melting- 
points before pasing on to a consider- 
ation of other types of ‘‘fixed’’ points 


INVERSION POoINTs 

A great many mineral compounds can 
appear in more than one crystalline 
form, and the temperature at which two 
erystalline forms (phases) are in equi- 
librium is called an inversion point. 
The most useful ‘‘fixed’’ points in geo- 
logic thermometry are inversion tem- 
peratures and their use depends upon 
the observer’s ability to decide (a) which 
erystalline form of a substance is present 
in the rock and (b) whether that form 
was originally present or whether it has 
developed by inversion from another 
form. Decision upon the first question 
the 
second question (b) must at times be left 
open, but can be answered frequently 
enough to enable the establishment of 
definite conclusions. And here it is im- 
portant to note that inversions may be 
broadly classified for present purposes 
into two classes, the prompt and the 
sluggish. In the former the substance 
changes promptly from the high-tem- 
perature form to the low-temperature 
form when the temperature passes down- 
ward through the inversion point, and 
the reverse change takes place as readily 
when the temperature change is in the 
opposite direction. Obviously, with such 
a substance, if crystallization takes place 
above the inversion point it will invari- 
ably give the high-temperature form, 
and if below the inversion it will give 
the low-temperature form. Obviously, 
too, the form observed upon examina- 
tion of the rock at room temperature will 
always be the low-temperature form; 
therefore, we can use the inversion point 


(a) is nearly always readily made; 
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high-temperatur lorm wW i pers 
definitely. If the low-temperatu 
is heated, its temperature 1 


the inversion point without app 


of the new form, but it is the un 
experience that there is much less 
the rising-temperature direction 
these observations, which are of 
made in the laboratory under « 
conditions, it might be supposed 
the sluggish inversion would be 


serviceable than the pfympt as 





perature recorder. The fin 
high-tem} erature form of a minera 
stance in a rock might be regard: 
indicating that the rock formed 

the inversion temperature, and the 
ence of the low-temperature 
indicating formation below the inv: 
Unfortunately, the 


tion is not so simple for it has 


temperature 


served in many substances witl 


gish inversion—and it is probabl 


of all such cases—that the high-te1 
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ture modification can Ooniv pel! 
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that the temperature of the material had 
been raised to a point above that of the 
inversion. The low-temperature phase 
has not been observed to form above the 
inversion and probably can not. The 
presence of that form is, therefore, a 
definite indication of crystallization be- 
low the inversion temperature, provided 
the evidence is clear that the low-tem- 
perature modification was not formed 
secondarily by inversion of the high- 
temperature modification, and decisive 
evidence on that question is usually 
forthcoming. 

With this amount of general d 
sion of the character of inversion points 
and their utility as fixed points in geo- 
logic thermometry, we may pass to con- 


isecus- 


sideration of a few examples. The sub- 
stance silica, SiQ., by reason of its wide- 
spread occurrence and its crystallization 
in a number of different modifications, 
is especially useful. There are four 
stable forms and therefore three inver- 
sions, which are as follows at the ordi- 
nary pressure :* 


low quartz gh quartz 573° C, 
high quartz ridymite 870° C, 


tridymite z istobalite 1470°C. 


The effect of pressure on the first inver- 
sion has been measyred.* It is raised 
21.5° by a pressure of 1,000° atmos- 
pheres which corresponds with a depth 
of some 2.5 miles in the earth. The 
effect of pressure on the second inver- 
sion can only be calculated from ap- 
proximate values of the heat effect and 
volume change and appears to be sig- 
nificantly greater than the above and 
in the same direction. The third inver- 
sion lies at too high a temperature to 
be of any significance as a fixed point, 
but since cristobalite is a well-known nat- 
ural mineral the conditions of its forma- 
tion must be considered. The first in- 
version is of the prompt variety, the 


2C. N. Fenner, Am. Jour. Sci., 36: 331-384, 
1913. 
R. E. Gibson, Jour. Phys. Chem., 32: 1197, 





other two are sluggish. They are ther 
fore to be used somewhat different) 
and it may be added here that invers 
like melting-points, are used for two pur 
poses : to indicate temperatures of init 
formation, and to indicate temperatures 
to which immersed inclusions 
heated. 

In virtue of what has been said of s] 
gish inversions, it is plain that cristo 
balite and tridymite should be able 
form at low temperatures; indeed, the 
do form at low temperatures in the la 
oratory, and they can not ordinarily b 
taken as indicators of high temperatur 
In many occurrences there is clear ey 
dence from other sources that they we 
formed at moderate temperatures far 
low their stable ranges. Occasionally 1 
one or the other is found as one of 
minerals of a foreign inclusion in 
magma and has characters indicating its 
formation by inversion from quart 
In such eases the definite conclusion ea! 
be drawn that heating above at least 
870° inversion has occurred, but t! 
formation of ecristobalite can not 
taken to indicate heating above 1,47| 
because quartz has been observed in t 
laboratory to change directly to crist 
balite below 1,470° and without pass 
ing through the intermediate stal 
form, tridymite. On the other hand, a 
inclusion which furnished evidence that 
tridymite was transformed to cristol 
ite would necessarily have been heat: 
above 1,470°, but such temperatures ar 
unknown in geology except perhaps i 
connection with two phenomena, t! 
formation of fulgurites by lightning a1 
the formation of impact craters by met 
orites, phenomena which are, presu! 
ably, as much geologic as meteorolos 
or cosmic. In some of these instances 
silica has thus been heated not mers 
above its 1,470° inversion but above its 
melting-point at 1,713°, possibly abov 
its boiling-point. 

In geology proper, it is the lowest 
stable inversion of silica that is the most 
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“~ ; serviceable. This change, involving high as 1,14! | subs NaAlSi0O 
" and low quartz, takes place at 573° and _onishes anot t 
ra is of the prompt variety. All quartz as_ eral relations. In tl borato1 t 1s 
viewed at low temperature is therefore transformed at 1,248° 1 
low quartz. The problem is to determine’ which is quit cnown in natul 
oan vhether it was ever high quartz, in other same reasonii pplies to it as 1 
words, whether it gives evidence of hav sta CaSiO We 
ing passed through the 573° inversion with a 
’ and therefore of having been formed but ther mation 
"4 above 573°. A number of criteria are’ sions reached « the } . Casio 
available, based on the change of crystal Thes t substances S 
rg form and of volume which are known to relations fum S] 
- eeur at the inversion. They will not’ that the tem ttur > 
- be enumerated here, but by their aid it 
: ean sometimes be decided whether or not the eart] wape , 
the quartz was formed above 573°. It even in the ] st-1 rature stages 
is a very useful reference point for the of these proces 
erystallization of many rocks and min On the other side of the pict 
eral deposits. ha al I Ss 
We thus see that, although persisting yariabl, ( of havin 
2 metastably and at times even formed  throuch an n point and therefore 
: metastably, nevertheless all the principal of having } hove t 


forms of SiQ, are found in nature, even 
those which are stable only at quite high 


oO n I pDrese i ( 5 
temperatures. Not all substances show  tyjnni) e 1 to t 
like relations. There are a number of  eertain invers 5 7 


forms which have never been observed in 


substances with known high-temperature » thee imeeionn Me af ane 


iow tempera t 

these forms in nature. Among these is) thoyeh the } » concerned . 
the mineral wollastonite,* CaSiO,. At orm above the inversio1 no 1 

; approximately 1,140° it inverts toa dif- ¢tjeylar do thev furnish evide 

ai ferent form, pseudo-wollastonite, which tradictory to t] 

“ is known only in laboratory or techno- of the modera neratures of 

logic products. The inversion is rather processes Am: the enhataness in this 
sluggish, too, and it seems inevitable that “ 1a mav he men | ars Ag.S 
pseudo-wollastonite would have survived with an inversion at 189°. bora 

: in some rocks if it had ever formed. Or (yo RO... Mot at 265°, © 
again, if some wollastonite is formed Na. AIF.) at 570°. leucite (KAISi.O 
secondarily by inversion from pseudo- + ¢(93 The last of these is a r 
wollastonite, it should in at least some jjoh temperatur ot %¢ eanneare that 
instances give evidence of that fact. natural leucite has 1 . 
No such evidence has been found. It is) always formed abov 

‘ difficult to avoid the conclusion that in - LPB ‘ Q 
no rocks has the erystallization of 6] 
CaSiO, taken place above 1,140°, nor st 

4 yet has any rock, occurring as inclusions ‘%°™*' s} twinning 
in a melt and containing wollastonite, | “an ts 


been heated to a temperature as high  ¢om that 
4N. L. Bowen, J. F. Schairer and E. Posnjak, not been d 


Am, Jour. Sci., 26: 207, 1933 
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PHaAse EQUILIBRIA IN POLYCOMPONENT 
SYSTEMS 
For the most part, only phase equi- 
libria in systems of a single component 
have been discussed as ‘‘fixed’’ points. 
In each case they represent univariant 
equilibrium and, as already pointed out, 
are fixed only when the pressure is fixed 
or known. Any equilibrium may, theo- 
retically at least, be equally useful, how- 
ever great the number of phases involved, 
provided that the reaction is univariant, 
that is, that the number of phases exceeds 
the number of components by one. Some 
hint of the use of such equilibria has been 
given in the mention of melting tempera- 
tures of mineral assemblages. There are 
other kinds of equilibria among a number 
of phases that may be of service espe- 
cially for the establishment of tempera- 
tures of mineral development in meta- 
morphic rocks. Some of the reactions in- 
volve a gas phase and here the effect of 
pressure on any univariant equilibrium 
is so great that, unless there is field evi- 
dence which determines the approximate 
value of the pressure, the temperature of 
the reaction may be set only within 
rather wide limits. Even when the actual 
magnitude of the pressure is quite un- 
known, reactions of this type may have 
some temperature orienting value, espe- 
cially where different reactions have 
taken place in different parts of a rock 
mass so disposed that all parts of it must 
have existed under substantially the same 
pressure. 

The dissociation of carbonates with 
evolution of CO, is a reaction of the type 
under consideration. The dissociation 
pressure of calcite (CaCO,) has been 
measured at temperatures up to those of 
melting, and in the light of this knowl- 
edge it is not surprising that examples of 
this reaction are not found in nature. To 
be sure, CaCO, dissociates freely with 
formation of CaO and CO, at a tempera- 
ture of 900° when the pressure is only 1 
atmosphere, but the weight of only forty 


meters of rock is sufficient to prevent dis- 
sociation at 1,100 To such a tempera- 
ture limestones have probably seldom 
been heated even at much greater depths 
Other carbonates such as magnesit 
(MgCO,) and dolomite (CaMeC.O 
have higher dissociation pressures 
corresponding temperatures, and th: 
dissociation has occurred in nat 
Magnesite is not a common mineral, b 


dolomite is common and geological e\ 


dence points to its dissociation wher 
heated, with formation of periclas 
(MgO), calcite and CO, according 
the equation 
CaMgC,0, = MgO + CaCO, + CO.. 

From laboratory experiments something 
is known of the CO, pressures of this u 
variant reaction at various tempera 
tures.’ If there is field evidence reveali: 
the depth of burial of a dolomite at 
time when it was heated, say by contact 
with an igneous intrusive, it may be pos- 
sible to reach some conclusion as to ten 
perature, usually the fixing of a tempera- 
ture above which it could not have bee: 
heated.® 

Calcite itself reacts with certain other 
minerals, with evolution of CO., at ter 
peratures far below those at which simp! 
dissociation of calcite will occur. Thus 
calcite and quartz react according to the 
equation 

CaCO, + SiO, = CaSiO, + CO,. 

This is a univariant equilibrium and the 
pressure of CO, has thus a definite value 
for a given temperature. In some quartz- 
calcite rocks this reaction has failed to oc 
eur ; in others it has occurred with forma 
tion of wollastonite (CaSiO,). This dif- 
ference of behavior is observed at times 
in adjacent parts of the same rock mass, 
from which facts it may be possible to 
reach conclusions as to the relative ter 

7W. Eitel, N. Jahrb. f. Min., Beil. Bd., 51 
477, 1924, 

8 The experimental values indicate that eve! 
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at a depth of 0.5 kilometer dolomite would | 
dissociated by heating to a temperature of ab 
600°, 
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The actual tem- 
peratures could be deduced only on the 


peratures prevailing 


basis of experimental determination of 
the pressures of CO. for this reaction at 
various temperatures. No satisfactory 
results have been obtained. Calculations 
have been made of the values of the pres- 
sure at various temperatures, assuming 
the validity of the Nernst heat theorem.*® 
These can give no more than a rough ap 
proximation of the truth, but until some- 
thing better is available they are not 
without some value. The depth of burial 
being known, the failure of the attain- 
ment of a certain temperature is recorded 
in the rock by the failure of this reaction, 
that is, by the persistence, side by side, of 
ealcite and quartz. The quartz-calcite 
association would be one of the more val- 
uable temperature recorders if adequate 
knowledge were available of the p, ft 
eurve of this univariant reaction. 

In addition to these reactions occur- 
ring in rock metamorphism and involv- 
ing a gas phase, there are a great many 
reactions in which no gas phase is con- 
eerned. An example in which there are 
four reacting phases is furnished by the 
equilibrium between wollastonite and an- 
orthite, on the one hand, and garnet and 
quartz, on the other, according to the 
equation 

2CaSiO, + CaAl,8i,0, = Ca,A1,S8i,0,, + Si0,. 
Since there are three components the re- 
action is univariant and has a definite 
p, t curve, but for it and most other reac- 
tions between a number of phases the in- 
formation needed for the construction of 
such curves is lacking and knowledge re- 
garding the temperature-pressure rela- 
tions is available only in so far as field 
relations permit their placing relative to 
some of the reference points already dis- 
cussed. Since many such reactions are, 
however, capable of furnishing indepen- 
dent fixed points, they no doubt will so 

9V. M. Goldschmidt, Vidensk. Skr. 1: (22 
1912. 








GEOLOGIC TEMPERATURE RECORDERS ] 


function as experimental results are 


cumulated 


Chere IS ? ~ j Tvpe < I 
whieh there s rreat V ime ¢ , 
mental results ay ible to the t 
tira ge 4 — ' ‘ } ‘ 
tures Ol LOTmaction oO the ¢ ns 
his rock 1S that which o¢ Irs as Deds 
potassium Salts, Such as the Stassturt salt 
aeposits, the origin ort while! Is st 
some ol ts iS, an op | St 


Complex equilibria between a consider 


able number of phases are here « 
cerned, and there are certain individua 
phases and again certain phase ass 
blages that have minimum temperature 
of form I hese are us tempel 
ire recorders Among them we 1 
mention only the individual phase vant 
hoffite, MgNa, (SO, with a n 
temperature of formation of 46° from tl 
complex solutions, and the assembla 
sylvite (KCl), kieserite (MeSO,.H.O 
halite (NaCl) with a minimum format 
temperature of 72 Since such tempera 
tures can not be supp 1 to have exis 
during the evaporation of the natura 
brines, it must be concluded that the di 
posits have been s b} ted to these hicher 
temperatures as a result of burial be 
neath a significant tl ss of otl 
strata, with consequent metamorphist 


recrystallization) and formation of tl 
higher temperature phases and 
assemblages. 

The experimental investigation Ol 
potash salt equilibria was carried ou 
largely by Vant Hoff and his associates 
and it is to him that we owe the expres 


sion ** veologvic 


thermometer.’’ 
CONCLUSIONS REGARDING TEMP! 


. 1. > : 
OF GEOLOGIC PROCESSES 


In their full details the conclus 
reached as to temperatures of vario 
reologzic processes by the use of the vari 
ous recorders are the concern of the ge 
ogist, but some general conclusions ma’ 


be mentioned here 
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The temperatures of magmas (molten 


rock) have seldom if ever exceeded 1,200 


when they have arrived in that part of 


the crust of the earth which becomes ac- 
cessible to observation as a result of ero- 
sion. Most magmas have probably not 
exceeded 900°, and some, especially those 


rich in alkali-aluminous silicates, have 
had temperatures little in excess of 600 

The temperatures of consolidation (erys- 
tallization) of the igneous rocks formed 
from these magmas are but little lower 
than the temperatures of the 
in short, the magmas carry 


magmas 
themselves ; 
little super-heat. The temperatures of 
crystallization are highest for the rocks 
rich in lime-magnesian constituents and 
lowest for those rich in alkali-aluminous 
The tempera- 
pegmatites, 
mag- 


silicates and free silica. 
tures of crystallization of 
which are formed from residual 


mas especially rich in water and other 


volatile substances and are one of the 
storehouses of the radioactive elements, 
lie in the neighborhood of 573°. Mineral 


veins formed from the residual aqueous 
solutions after crystallization of the main 
rock constituents were deposited at tem- 


THE DETACHMENT OF SCIENTISTS? 


THE photochemical mechanism which produces 
plant life is one of the most basic of the proc- 
esses that have made possible the complex evolu- 
tion of life on this planet. We are a product of 
that evolution, and we have an underlying curi- 
osity. It is not an idle curiosity, unless indeed 
the most stirring philosophies that have moved 
the mind of man are all idle. Far from being 
futile, it is the attribute which gives man such 
true dignity as he succeeds in preserving in the 
midst of the buffeting of his hazardous exis- 
tence. To unravel one of the great mysteries of 
life is an ambition which needs.no apologies, and 
it is this ambition which spurs us on to try to 
understand the primary plant process. We need 
no stronger justification for our conviction of 
the enduring value of what we do. 

Our detachment makes it possible for us to 











peratures, in part, approaching those « 
pegmatites from this 
range down to the temperature of boi 
ing water and even lower, with characte: 


and extending 


istic minerals at each stage. 

So much for the rocks and mineral d 
posits formed in descending temperat 
There 
in addition, rocks and mineral deposits 
formed under conditions attended by r 


stages of the geologic cycle. 


ing temperatures. Sediments and ot! : 
materials formed at the surface of t 
earth and at the temperatures ther : 
prevalent may be buried under later F 
cumulations and as a result of such b 
ial they experience a rise of temperatur : 


New minerals sometimes form, the 01 
inal minerals invert to high-temperatu 
forms and some assemblages probal 


suffer a certain amount of selective 


sion. The extreme of reheating is expe F 
enced when such materials are immers . 
in molten magmas, in which ease tl : 
more susceptible are themselves melt: 
but the indications are that even und = 
these most extreme conditions rock mat y 
rials have probably never been heat P 
above 1,150°. 1 

t! 

p 

ti 

p 

Ci 
keep the even tenor of our way and largely il 
devote our efforts to inquiries which are t ti 
most fascinating that engage the scientific mi: , 
and which will require long and continuous eff 
by many men for their solution. Some of us < 0 
tainly should depart at least temporarily f: n 
this sustained effort if we see a way in w t] 


our science may definitely aid in mitigating s by, 


great immediate ill that threatens huma1 

Most of us can continue along the familiar | b 
with clear consciences, toward a distant g Pp 
We should be humbly grateful for the op} &) 
tunity that is ours, we should be full of sy fy 
pathy with those who do not share our blessing = 


and we should be assiduous in the preservat 
of the spirit of true science in a time of ex 
ing stress.—Report of the President of the ( 
negie Institution of Washington, 1939. 








































SOLUTION GARDENING 


A NEW APPLICATION OF SCIENCE TO AN ANCIENT ART 


de- By Dr. BURTON E. LIVINGSTON 


PROFESSOR OF PLANT PHYSIOLOGY, TI 0 


Tue scientific study of the mineral the aeration of experimental 1 
‘sd | nutrition of plants has engaged students solutions. When acidity of 
: of plant physiology for about eighty came to bes sly studied, it 
“ years. Carried forward rapidly by emerged that this solution cha 
a means of refined laboratory experimenta- was markedly infl tial on ] 
tion, that study has resulted in an ever it is gener ssary that a 
of increasing fund of knowledge, much of nutrient solution be some 
+ which has become practically applied. acid side of trality and | ts 
oq That the nutritionally essential part of quently lower the lity of the s 
‘ the soil is Just its liquid phase—which is around their roots as they g | 
% the soil solution—was soon established, avoid uncertainties cont 
; and many kinds of plants were satisfac- alteration of the solution in tl 
: torily grown in experimental cultures between renewals, the special 
he without soil, with their roots in small Ssatistactory technique of cont 
jars of artificially prepared nutrient was developed, whereby fres 
‘ia solutions. In some cases these solutions, enters the culture jar conti S 
| made up from distilled water and highly overflow being arranged 
purified mineral salts, were found to sup- Waste. Altogether, the expe 


technique of controlied s 


port as good growth as was had when 
highly productive soils were used, but for the selentifie study of nut 
that observation was beside the main OM¢ Of the most nearly peri 


point and it failed to attract the atten- ‘Sclentifc procedures thus fa 


‘ » > we Ah, ennttahlea wm isAnatinne 3% te » 

tion of gardeners or farmers. Nitrates, With suitable modifica 1c 1s 1 
. . ‘ ed nN man fields of recear 

phosphates and sulphates of potassium, Ployed in many field rescal 


} 


plant phy siologs 


With increase in knowledge about the 


calclum, magnesium, ammonium and 
iron were employed in various propor- 


tions and partial concentrations, and a ™ eral nutrition of plants the new 
large number of excellent nutrient solu- ‘#5 and generalizations were prompt 
tions was developed by numerous experi- applied practically im agricuiture and 
menters, for their laboratory studies. In orticulture, and some = wel 

the latter part of the eighty-year period POP" advan cs m physiology v 
boron, manganese, copper and zine have ™#¢e by laboratory experimenters wl 
been found to be generally essential for ™#!" I™terests were practical. Moder 


ertilizer practice was rapidly di 
plant health, but they are required in fertilizer practi tian tre. 


exceedingly low concentrations. Some 
free oxygen is generally needed in the 
. . } 


4 . . . F a sal with excellent res ilts >. 
root environment and much attention ind field x ] 


Such saits as had been used in 


tory were applied to the soil of 


— Se re ’ } 4 
; ; ‘ \ minder stnudel develop | 
has been devoted to soil aeration and to ‘ ull, _ . *~ 
‘ own experimental |} ‘edures tor test 
1An excellent account of the history of so _ : 
tion culture will be given by Dr. John W. Shive and improving the productivity of s 


in an early number of THe Screntiric Monruity. through experimentation wit! 
15 
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soil cultures, sometimes in pots but often 
by means of fertilizer-treated plats in 
garden or field. Analytical chemical 
techniques were developed for comparing 
the soil solutions of different soils, and 
a new science of soil chemistry came into 
being. Its numerous devotees were 
naturally not greatly interested in the 
theories of plant nutrition excepting as 
they might furnish guides to the large- 
scale growing of crop plants in soil. Ex- 
perimentation with solution cultures was 
consequently left largely to those whose 
interests were mainly theoretical. 

It was not very difficult to find out, 
by plat and pot experiments, what fer- 
tilizer applications had been beneficial 
on specific kinds or areas of agricultural 
soils—for the proof of a pudding lies in 
the eating—but to understand just why 
one fertilizer treatment proved to be 
more advantageous than another or why 
any specified treatment gave different 
results with different soils and crops, 
constituted a very difficult problem. 
Since most soils are very complex and 
variable and because they fluctuate so 
widely and rapidly in water content and 
in other respects, they do not lend them- 
selves readily to artificial control and 
scientific study. Despite great advances 
made in the art of plant growing by 
means of soils, the relations between 
plants and the soils in which they are 
rooted still constitute a topic whose 
serious consideration involves numerous 
uncertainties and conflicting opinions, 
many blunted conclusions and vague 
hypotheses. On the other hand, although 
the laboratory practice of solution cul- 
ture, highly developed as a subsidiary 
art for physiological study, still presents 
many uncertainties of its own, the rela- 
tions between the plants of such cultures 
and their root environments are already 
relatively well understood. 

An interesting modification of solution 
culture was introduced early in labora- 
tory experimentation, a modification by 


which some of the less troublesome fea 
tures of ordinary soil culture might be 
brought under surveillance without in- 
troducing many of the more troublesome 
features. Sand culture was thus brought 
forward, and it has been highly deve! 
oped in the laboratory, along with true 
solution culture. Purified sand, or fine 
gravel, impregnated (but usually not 
saturated) with artificially prepar 
nutrient solutions and held in suitable 
containers, is employed as culture me- 
dium. Excellent mechanical support 
for the plants is thus provided. TI! 
roots ramify throughout the contain 
and, since the solution is distributed 
the sand or gravel without completely 
filling the interstices, this method facili 
tates root aeration through gas exchange 
with the air above. Used solution may 
be washed out and replaced at intervals 
or fresh solution may be added, either 
continuously or intermittently, with or 
without occasional temporary flooding; 
free bottom drainage is of course pri 
vided. 

Although the techniques of solutior 
culture and sand culture were devised 
and developed to a high degree of per 
fection, for the scientific study of plant 
nutrition rather than for the practical 
growing of plants, and although the in- 
creasing knowledge secured through 
their use in fundamental experimenta- 
tion was promptly applied to practical 
soil culture in many ways, it is only in 
the last decade that these special pro 
cedures themselves have begun to be 
applied in gardening. Their introduc- 
tion in that field is now well advanced 
It constitutes the most fundamental im- 
provement in garden practice to be pro- 
posed since specific chemical fertilizers 
began to be used on soils. 

The refined laboratory methods have 
been so simplified and otherwise modified 
that their use constitutes two really new 
types of gardening, which are superfi- 
cially different but essentially alike in 
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SOLUTION 


; 


Soils, and the complexity ot 


neiple 
their use 


Rectan 


ertainties that arise from 
dispensed with altogether 
ar basins of concrete, 
od, eight or ten inches deep and suit 


\ coated with asphalt or asphalt emu 


sion, are emploved instead of garden 
s. For applied sand-culture tec 
que the basins are nearly filled wit! 
ean sand, cinders or gravel, to whiel 


snitable artificial 
ded. to be renewed at intervals or con 


n iously. For applied solution culture 


technique artificial nutrient solutions are 


sed alone in the basins. without sand or 
a 
other soil-like material. The plants ar 


rooted in the wet sand or cinders, by 
which they are supported as though in 
soil, or else they are held at crown or 


stem base in a mat of excelsior, straw 
or the like, the mat 


ported by a simple asphalt-coated frame 


being in turn sup 


of wood and wire that rests on the basin 


rim while the roots extend downward 


nto the solution below The supply of 


both water and mineral nutrients Is read 
ily maintained by either method, accord 


ing to any suitable solution formula and 


renewal plan, and the acidity of the solu 
tion is easily corrected from time to time 


as it becomes altered. Arrangements for 


adequate oxygen supply to the plant 


roots are easily prov ided Since no soll 


is used, there is no spading or cultiva 


tion, nor is any weeding necessary, ex 


cepting perhaps in rare instances 


Water and the fertilizer salts used are 


not lost through downward movement 


and leaching, which are of common oc 
currence when soil is used. Tap water 


or sometimes rain water—and inexpen 


sive commercial salts are used in prepar 
ing the solutions. Artificial temperature 
basins 


control may be applied to the 


when desirable. by means of simple ar 


rangements. Finally, those insects, other 
that 
attack cultivated plants from the soil are 
that 


animal pests, bacteria and fungi 


is clear 


practically excluded It 


GARDENING 


sheet iron or 


nutrient solutions are 
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plied commercially in vegetable garden- 


ing and floriculture. Perhaps their 


greatest promise lies in their applicabil- 
to to small 


ity greenhouse culture and 


home gardens. The familiar and e¢lassic 


labor of preparing garden beds with 


spade and rake, of weeding, hoeing and 
all soil cultivation, are to be replaced by 
much 

the 
familiar uncertainties of watering as well 
ol 


Suitable basins may be used indefinitely 


less laborious, more effective and 


more interesting procedures, and 


as fertilizing are readily avoided. 


be 
The 


seasonal cost of the fertilizer salts used 


and their relatively small cost may 


distributed throughout many years. 
is remarkably small. The operations of 


preparing and renewing solutions and 
those of testing and correcting solution 
relatively 


many instances, the crops produced have 


acidity when necessary are 


easy and intrinsically interesting. 
been judged to be of better quality than 
are commonly secured in more or less 
comparable cases of classic gardening, 
and many crops are also much superior 
in quantity per unit of 


The upper limit of productivity 


in areal garden 
Space 
for these new-type vardens seems to be 
set, for any kind of plant, by tempera- 
ture and sunlight, by the occurrence of 
destructive storms and, as in soil culture, 
by the gardener’s ability to combat the 
inroads of insects and other animals, 
fungi and bacteria, which may attack the 
aerial portions of the plants. 

To guard against excessive optimism, 
it should be emphasized that soilless gar- 
dening is still in a very early experimen- 
tal 
ures or partial failures are naturally to 


Advance in the new field 


stage; consequently occasional fail- 
be expected. 
of application must still depend on prac- 
tical gardening experience rather than 
on thorough knowledge of the esoteric 
and intricate details of plant nutrition. 
home gardens, whose owners 


For small 
like to experiment with different kinds of 
plants and different treatments or who 
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interests, these l 


like to lead in new 


ods are specially attractive 


When the use of artificial nut 
solutions instead of soils for pract 
plant culture was first proposed it 
ceived but little favorable com 


either from plant physiologists or 
scientific horticulturists, although 

people may be supposed to have been 
informed about the use of solution 
ture in scientific experimentation 

the novelty of the new gardening 1 
ods and the remarkably excellent res 
secured by their means quickly aro 
great popular interest throughout 
country and abroad, for many peopl 
interested in gardens and in new 
of 


promptly appeared in American nn 


doing things Popular art 


papers and magazines, many of wl 
were so highly imaginative and conta 
so many greatly exaggerated or unt 
the 
miraculous 


new gardening 
to 


unfamiliar with what had been voi) 


statements that 
peared many who 
in scientific laboratories for six de 
Although they certainly represent 
the field ot 


methods are really 


sel1ence, 


the ap 


ing new in 


new in 
field of plant growing. 

The practical use of artificial so] 
without sand or other soil substitut: 
vegetables, crop plants and ornament 
was begun little more than ten years 
by Dr. William F. the | 
California. It he 
introduced the newly -coined word hy 
culture to 
be ealled ‘‘Gericke 


Gericke, of 
versity of was 
(water disting 


may 


pontes 
what now 
dening’’ from elassic soil vardenin 
the one hand and from applied sand 
ture on the other. The term aquacult 
had been applied to the growing of 
mals and plants in natural waters 
soil bottoms, such as ponds and stre: 
Others have employed the express 
chemiculture and soilless gardening 
mean simply gardening by 


artificially prepared nutrient soluti 


means 
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SOLUTION GARDENING I 


ther with or without sand or similar earliest 
d material soilless va . 
The commercial use of artificial so otf Daws 1) . 
ms with sand, gravel or einders ip whieh is) be 
reenhouses has been developed paralle refere) = 
th Gericke gardening That develop eal . 
ent began with sand-culture tests b 
I Dr. John W. Shive and his associates ala 
the New Jersev Agricultural Exper ept 
ent Station tit” 
Whatever terminology mav eventua 
me into general use for these new tvpes Y ‘ 7 
vardening’ and whatever practical r ~ 
sults may be achieved through the new a il 
j methods, the theory and technique ol oe 
erowing plants with an artifice ally con haan : . 
trolled and fairly well understood supply ne ge 


of mineral nutrients has now beeun to Ait 


spread outward from scientific labora 
tory to ordinary garden, window garden 
and greenhouse Thus an additional 
chapter of scientific knowledge and of the fe, , : 
application of the scientific method of er : as 3 | ee 
0 d nd’s 


thought is attracting many thousands of 


ntelligent people who might otherwiss 


hardly be aware of the existence of the 
science of plant pl ysiology This popu 


ar movement is perhaps socially just as 


| important in that less tangible way as it 


is from the more obvious and prosal 


standpoint of vegetable and flower pro 
duction Some knowledge about the ' 2 
mineral nutrition of garden plants and pence 
their relations to their surroundings, to gre 
gether with homely familiarity with som: : 
of the methods of experiment = ana : : 
thought by which such knowledge has we 
been and is being built up, should lead - 
toward broader and better appreciatiol | , : 
of the nature of plant life among pe we : ; 
ple whose main interests lie elsewhere . | : 
gi 3 S 
At least eight recent popular books on trated, t y P 
the new gardening present the subject in Los Angeles, 1939 
many different ways. All are good elite, Cari . = 4 
These books are briefly characterized in a KK c ™%, “ ' " 
the following paragraphs bout 2 s R Md : 7 
(1) One of the earliest. if not the ver\ 1 
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given. The authors offer to supply a 
trade-named mixture of salts ready for 
use by amateurs; indeed the book bears 
a coupon entitling the purchaser to a 
the mixture 


Tree sample o! 
3) A 


ens,” 


Tied 
which comes from Rutgers Univer 
and the New Agricultural 
Experiment Station, is at onee readable, 
It pre 


sents not only many of the main elemen 


volume by Connors and 


SIT\ Jersey 


practical, scientific and reliable 


tary considerations concerning plant 


nutrition and plant culture with and 


without soil, but also much information 


and discussion such as are generally 


n technical 


found only publications 


The book 


ings and photographs, some of the latter 


is well illustrated with draw 


colored 


(4) Commercial growers as well as 
amateurs should gain much from Turner 
and Henry’s book,’ which is generally 
both scientific and practical as well as 
Main attention is 
greenhouse culture by 


Many solution formulas and 


scholarly. given to 


means of gravel 
or cinders. 


extensive instructions are given, with 
useful illustrations showing methods and 
Several colored plates add to the 
the 


The authors’ observations on the suiting 


results. 


general attractiveness of volume. 
of solution composition to light condi- 
tions and to seasons of the vear are of 
special interest: for example, a goo 
solution for rose culture im December at 
Urbana was found to be unsatisfactory 
in June. These authors offer to supply 
reagents used in testing solutions for the 
main nutritive elements. 

‘Connors, Charles H. and Victor A. Tiedjens. 
*‘Chemieal Gardening for the Amateur: Garden 
Made Easy.’’ II 
Wm. H. Wise and Company, 


ing without Soil ustrated, 
about 250 pages. 
New York, 1939. 

Turner, Wayne I. and Victor M. 


‘*Growing Plants in Nutrient Solutions, or Scien 


Henry. 


Illustrated, about 


New York, 


tifieally Controlled Growth.’’ 


150 pages. John Wiley and Sons, 


1939. 
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5 A book by D R Matlin. 
tutes an elementary primer, introduci 
the hie 


COLST 


artificial solution culture at 


school level. It gives simple accounts « 
elementary chemistry and plant phys 
number of attract 


but 


includes a 


ogy, 
illustrations and brief clear dire 
tions for installation and care of cultu 
A number of solution formulas are pr 
The 
count is largely a report on the author 
that of his vou 


Angeles high scho 


sented, with adequate detail 


owl experience or on 


Los 


students at a 


This is a handy and interesting litt 


book for beginners: it should arous 
and 
and thought. 

(6) An exeellent book on the new 
Dr. William F 
whose pioneer experiments on the pra 
tical 
aroused the present wide-spread interes 
Beto 


interest encourage experimentat 


Grericke 


dening is by 


application of solution cultu 
in these new gardening methods 
turning to this application, its auth 
had for 
physiological studies on the mineral } 


been engaged many years 


trition of plants, and this aecoun 


which is his first comprehensive publi: 
tion on solution gardening—is replet 
with both practical and scientific obs: 
vations of many kinds. Directions 
given for the preparation of basins, s 
porting mats and nutrient solutions, 


solution testing and renewal, and for 


general care of cultures. The story 

the author’s early trials and of the s 

sequent development of his improv 

techniques is of special interest. Test 
Matlin, D. R. ‘‘Growing Plants 

Soil: The A-—B-C of Plant Chemiculture (S 

less Agriculture, Chemiculture, Water ( 


Hydroponics, Tank Farming, Sand C 


eluding Plant Growth Hormones and _ 1 
Use.’’ 2nd revised ed., illustrated, ab 
pages. Chemical Publishing Company, |! 
New York, 1940. 


Gericke, William F. ‘‘ The Complete G 
to Soilless Gardening. ’”’ i I 
Prentice Hall, Ine., 


New York, 194 


pages 














SOLUTION 


th a very large 


re reported, mostly In outdoor culture 


Berkeley, California; a partial list o 


e forms tested includes: tomato, cu 


watermelon, squash, 


imber, 


sweet maize parsnip, carrot 


potato, 


radish, onion, lettuee, cab 


eet, Turnip, 


ave, parsley, celery strawberry, mal 
id, nareissus, tulip, gladiolus, dal i 
whsia, gardenia, rose Several forms 
ere sometimes grown one after the 
ther in the same basin, to produce as 
ession of crops in a single seaso) The 
pDook IS written hn attractive readabl 
stvle, sufficiently simple for inte ent 
beginners but generally precise enoug!] 
r those who already know their plants 


7 Somewhat more than half of Alex 
Laurie’s excellent book® is devoted to th 
elementary principles of soil culture 
it should be 
Sand 


very valuable to anv gat 
aener 
and hydroponics are clearly described 
mainly for greenhouse production, and 
a final chapter is devoted to some special 
This is a 


The 
floriculture in 


‘ulture methods for amateurs 
readable and reliable presentation 
author, who is professor of 
Ohio State University, 
ticulturist, interested 


is a scientifie hor 
in aiding commel 
S Laurie, Alex 66 Se Culture Simplified 
Illustrated, about 200 pages MeG H B 
New York 19 


Company, 


HERE is still a dut keep tl ! 
scrence lit, and this duty s ! the great« 
inder stress. All the ng struggle of irs 
evolution, the pitting of species against 1 ‘ 
vironment, has produced eing se prim 
distinetion 1s conse¢ious cerel it ’ nd Ry, 
crowning attribute is his intellect ceurlosit 
concerning his complex environment d t st 
for knowledge transeending tl n e strugg 
tor existence, If there is no biding 
Beethoven symphony, o theo if the cosmos, 


or the tracing of an ancient 
Carnegie Institution of 
reason for existence, If it s ( vy good 
man should look at the stars and should « 
template his great destiny, then it is imperat 


that in those regions which enjo\ 


of peace the search for the eterna verities sh 


continus 


number of pliant Torms 


potato, 


culture, gravel culture 
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A SERPENT-SEEKING SAFARI IN EQUATORIA 


PART II 
CONGO AND TANGANYIKA TERRITORY 


By ARTHUR LOVERIDGE 


Gene ral Tombe “ur, on 
the 


comfortable little craft, and we 


THI 


which we 


steamsl » 


sailed down lake, was a 
greatly 
enjoved the lovely scenery—rocky scarps 
islands set in a 
Later 


in the day black clouds gathered and we 


and verdure-clothed 


placid lake beneath an azure sky 


were subjected to heavy rainstorms. It 
after 
Mamvu on Idjwi Island, 


was sunset before we reached 


and we should 


not have done so at all but for the ex 


ceeding kindness of Mons. v.d. Berek \ 
Heemstede, 


and took us, together with our camping 


who came off in his launch 


equipment, ashore in the beautiful bay 
Nor was 


this all, for the family placed the tennis 


in which he has made his home 


lawn at our disposal for the pitching of 
tents and entertained us most hospitably 
To sit in their comfortable lounge and 
listen to music from Brussels and Berlin 
B.B.C. broadeast 
The island in a Central 


or a was an unforget 
able experience 


Africa lake had 


cut off from the world, vet here was the 


seemed so remote and 
day’s news brought to us from troubled 
Europe! 

As SOOn as porters could be pro 
vided we set off for the mountain which 
dominates the island, and pitched our 
tents at Mulinga From this altitude I 
excursions the 


that cap the surrounding heights. 


forests 

The 
race of blue monkeys peculiar to this 
named schoutedent after the di- 
the Musée du Belge, 
was becoming rare, and two were shot 
only with considerable difficulty, for the 


made daily into 


island, 


rector of Congo 


animals were much harassed and hunted 
by the Batwa pigmies, whose shouts and 


» 
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cries when in pursuit we heard on se 
occasions. I also came on the pri 

shelters which these little people make 
the 


terrific thunderstorm far from e: 


bush, and when caught 


onee, 
inhi} 

nessed the celerity with which my pig 
construct such a_eref 


euide eould 


This man, son of a chief, though of 
short stature scarcely seemed to me t 
a full blooded He first came 


my camp with a dwarf species of len 


Batwa 


and, appropriately enough, followed t! 


up with a pigmy chameleon! Aft 


paying for them I made him a present 


razor blades. They proved ir 


sey eral 


erood looks I 


sistible, for he ruined his 


shaving his head bald, after which |} 


looked ugly indeed 
Ujiji, famous as the meeting place 
Stanley, is only fi 


Livingstone and 


and Wwe drove 


tents 


miles from Kigoma, 
there to 
mighty mango trees under which [ | 
camped in 1930 
a limbless lizard known only from t 
the Berlin Museum. Qh 


but fortunate 


pitch our beneath t! 


Then I was in searcl 
examples in 


again I failed to find it, 
the natives were more successful. bring 


in five towards the end of our brief visit 


Better still, while hunting for the elus! 
burrowing creature I discovered a ne 
species of skink of which we got a go« 
series. Another interesting find was t! 
record of a so-calle 


Chilorhinopl 


The stumpy tail of this handsomel) 


first Tanganyika 
**two-headed snake’’ 
ored and exceedingly elongated serpe! 
is marked precisely like the head, even t 
eve-spots. As the reptile wriggles alot 


its head is applied to the ground, b 
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: tail is upraised clear of the ground nly this that | 
A poised as if about to strike. Thus iter ec 
receives the impression that the snake er 
riggling backwards, alert and ready rouns 
eht a rearguard action rather thar tw 
er any interference! arden) st 


Not content with having asked the Dis quire } ( eT 
Officer at Kigoma to instruct the snakes th 1 ths.’* | 
ile of Ujiji to announce to his people — the ver this 

| dance that | was anxious to buv limb S 

ss lizards and snakes, I lost no opportu OVS ] 

of drumming it in by stopping almost I seize ’ : 

rv native I met For example, a lad 

ragged shirt would be sittine id l commented to 1 

} tside his hut Halting abruptly. |] wed the first ‘y 


iid ask if he wanted a new shirt and 


t an eager affirmative. ‘*‘Then why sit to turn this r 
there when vou can get thirty cents vithin 4 7 
Sec U.S for every mbless lizard or 
snake which vou bring me. You’ve only straieht 


ret fifteen and vou’ll be able to buy ents st 4 ” I" 


new shirt vourselt Remet hey ts vera ? ‘ ot 








HOME SWEET HOME IN THE HEART O AFRICA 


ONE OF THE HOMES PASSED |} rHE } PEDITIO 0 





















































A SEMI-—-PIGMY OF THE BATWA TRIBE 
THIS MAN, CLOTHED IN A CIVET SKIN, WAS ON! 
OF HUNDREDS WHO VISITED OUR CAMP 


BUGYO IN WESTERN UGANDA 


conterred together rapidly. ‘“We will 
hunt for them to-morrow,’’ said one 
**To-morrow, to-morrow,’’ I gibed "* AS 


Ways, to-morrow ; and to-morrow the sun 
will be hot and you will say ‘To-morrow 

And the day after the day after that I 
shall be gone, and then where will you 
find a European who is fool enough to 
30¢ for ‘*We 
now,’’ they chorused, and set off to find 
a hoe. We 
hour but failed to 


neither did they! 


pay a snake ?’’ will go 


continued digging for an 


find another snake, 
For two of us the safari was drawing 


close. My wife was busy packing 


to a 
the last of nearly two thousand plants 


1 which she had collected for the Gray 
; Herbarium; with Brian’s departure I 
' was to lose my photographer-in-chief, 


who had taken all the photographs which 
illustrate this account. Mournfully we 
entrained for the forty-six-hour journey 


a ee 


to Dar es Salaam on the coast. 
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Our train was running late, so 


reached the New Af 


on Saturday 


a tired trio that 
Hotel at 8 P.M. 
arrival we learned for the first time 1 


night 


the little coastal steamer Taya 
scheduled to sail for Mikindani at 6 
the following Monday Howeve 


ines for Mikindani were too few an 
frequent to be passed over lightly 


decided to catch the Ta ari, leay 


tO sall for 


wife and son 
lowing day 

It was at Mikindani that the Yao t 
revolted in 1888 and drove out th: 
mans Twenty-two vears earlier L 


stone had landed here and take) 
trail across the hills to the Ruvuma R 


Lake Nvasa Hi ‘ 


panion, Kirk, later Sir John Kirk 


on his way to 
Majesty’s consul at Zanzibar, accom) 
ing him at the outset, had collected 
little seclve 


had subsequently been described as 


frogs in Ruvuma Bay 





\ BANYARUANDA RAINCOAT 


IN THE MOUNTAINOUS, WIND-SWEPT CO 
SOUTHWESTERN UGANDA, PASTORAL PEOPI 
DEVISED A LIGHT AND SERVICEABLE SHEI 
BAMBOO AND BANANA LEAVES TO PROT! 


FROM WIND AND RAIN 
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Dr. Gunther The status of two 
hem was somewhat obscure but might be 
eidated if fresh topotvpie material 
vere secured—hence my journey—over 
the hills I went but by lorry 
_- 


Camp was made on the banks o 


i ivuma commanding a fine View oT The 


spot where the German forces under voy 
Lettow Vorbeck retreated into Mozan 
bique on the night of November 25 —96 
1917, leaving German East Africa in th: 
hands of the British A lion. we learne: 


had taken a man from his hut four davs 





before our arrival, and within a 1) 
miles of our camp As we drove alo 
had noted the stout sto kaded e¢] Ke 
houses, mostly on stilts 
As sedge-frogs usually rema 7. ‘ 
water by day, only ascending the sedges 
at night, it was necessary to hunt then 
after dark by wading in the swamps wit] . wh 


flashlights While I was protected hy 
hip-high wading boots the legs of my two 


0 
narive INNIS 

i 
hirst ht 
Oo ti 
prove 





i] ‘ ! es " 
or SO « We ] 
tay? ne } 
erie () \ 
as best | } . 
Tin | 
These tu . | 
sideral S . 
Wwe Olle Té 
)} rs c 
Va lel s 
A MNYARUANDA WITH CROWNED diles too I") \ . 


CRANE ell from <A w! horri right 


THE PIRD DEPICTED IS ONLY A NESTLING, AND AS 
Pron Tressel ‘ T rrtis ‘ ) \ Tey 
SUCH FALLS EASY PREY TO THE NATIVES, FOR THI rom UPeaG ' I . 
> ; ; { 
NESTS OF THE CRANES ARE ONLY A MASS OF Previous ni re I 0 rocod 


SEDGES IN SWAMPS OR ALONG EDGES O} } had 
























ee ae 


See ee 
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BUYING ETHNOLOGICAL MATERIAL ON CHRISTMAS EVI 


OVERLOOKING THE SEMLIKI VALLEY WE LI OOLOGICA 


OB IN MATERIAL FOR HARV 


zamba had mentioned it we all knew that 
in the middle, where the water was prob- 
ably up to our necks, it was deep enough 
for the creatures Next day as I was 
returning from an excursion with a loeal 
native acting as gunbearer, we had to 
skirt this swamp when the ‘‘boy’’ re 
marked quite casually : ‘‘T once saw three 
erocodiles basking together at this ver\ 
spot eg Asked when this was. he thought 
for some moments, then replied : **The 
day before your lorry arrived here. I 
remember because I was gathering fire- 
wood for an Indian at the time.’’ ‘*They 
were only four or five feet long,’’ he 
added in response to a further question. 
Undeterred by this information, we re 
turned again and got examples of the 
second species. 

On the seventh day of our stay it 
poured the whole time and much of the 


ARD’S PEABODY MUSEUM 


night as well. Next morning we heard 
noisy crowd of men and boys comi 
down the road. As they drew nearer 
was seen they carried something o1 
stretcher. It turned out to be a sto 
female crocodile measuring eight feet 
from snout to base of tail, but only thr 
feet of truncated tail—the remaining fi 
or so had been lost long since, for tl 
stump was well-healed. It had wandere 





from river or swamp during the hea\ 
downpour of the previous night and hi 
been found resting in a field of maize 

Torrential rain fell during our sta 
so that when the time came for us to mov 
up the coast we had to proceed by nat 
dhow from Mikindani, for no other cra 
would be available for several weeks 
arranged with a dhow master and co 
firmed the arrangement late on Saturda i 
night that his dhow should be at tl 
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| | 
_ 
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irf at 7 A.M 


reached the wharf at 7:15, but alas , ex 5 
was no dhow! The owner lived a ht beneath t stars. sle 
» round the bav ; when he had been Jo al Sg < 
ad he sent word that his era Was hs 
seaworthy, so he could not tak S x S \ yA 
We could go Dv another dhow, wl } S . 





WHEREVER 
SMALI 


WE 
BOYS. 








rHE 
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on the followi 


ving for Lind it 11 A.M Tee | 
stead of having the si s Wi , 
vettil iwa\ nti ‘ ‘ | ! } S | . 
x, we had to pile in on top . B I] 
vO. al ad t was near } VI ! I ‘ 
Mikindani Bay () ext 
Midafternoon found us be Herr ] ' 
two hours we la dl ne il 
st sweltering heat, despite black S 
er the land which fro me to th ( ‘ , 
wed the coast with ra It WS \ 
shortly after sunset when we enter siderat R . 
L ndi Bay. and then ensued three ho irs 2 ere « eS 
f almost fruitless tacking unt the Arab ! 
aptain, acting on my sugges n ist hes 
anchor—a rock secured by ne it 9 \ } » . \ 


A BIRD SKINNER AND HIS APPRECIATIVI 
WENT Ol , : 


R 


PROBLEM WAS TO SN 
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M S 


SKINNERS WERE ASS > Or A , oO a 


at HEM oO 
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AN ARBOREAL 
GENUS 
RELATIVE OF rHeE GREEN 


rH 


UNITED STATES, 


DISKS AND 





rHeE 


4 BURSTING 


RINGING NOTE 


FROGS ARE 


rHE 


RAINS, 


DW ELLS 


IN TT 


FROG 
RANA 


AND LEOPARD 


Hf rR 


PLANTS. 


SENEGAL 


OF 


BUBBLF 


THIS SPECIES SO 


OF 


ASSEMBLED, AS 


rHEY 


CAN 


BE 


FROG 


WATER. 


AT THE 


HEARD 


OF THE 


ES OR 


WHEN 


A MILF 


FROGS OF 


rHIS SPECIES HAS DEVELOPED 


BANANA 


5 


a... 


NDS LIKE 


MANY 


BREAKING OF 


AWAY. 





MONTHLY 


our lorry drew up at Mbanja \v 
however, I said ‘‘Drive on,’’ for 
village was situated on sunbaked 
and coral limestone among ecroco 
infested lagoons and tidal estuaries 
amphisbaenid would, I knew, scorn s 
an environment, demanding a sand 
laterite soil for its habitat W he 
explained this to my native driv 
nodded ‘*T know just the place,”’ 
he, and drove me up to the la 
field or aerodrome Judge of n 
prise on arriving there to find this 
nificent stretch of flat country dit 
trenched in every direction Lat 
learned that at the time of Italw’s si 
of Albania, there were wood reasons 
rendering the landing-field unecor 
to troop-carriers—hence the tre 
Now for the sequel—how Italy’s am 
tion furthered my plans and ben 
Harvard’s Museum! 

A gang of eight natives was ab 
fill in the trenches I explained to 1 
carefully just what I wanted, off 
the usual 30 cents (8¢ U.S.) eael 
fifty undamaged examples of this 
ture. A look of chagrin flitted across 
face of one of the men, and he made s 
comment in the vernacular to the 
man. ‘**‘What was that he said?’’ Ia 
‘*He says that he flicked one of ther 
of the way when he ran ahead of 
lorry to show the way.’’ This so 


} 
| 


promising ; moreover, during the cle: 
of our camp site the men capture 

little jet black worm-snakes—like 
lead of a pencil come to life. This 
given me the opportunity to demonst 
factually the offer of 30 cents. To1 
a long story short, my boys and I se 

ten of the pink worm-like lizards, 

sixty others were brought in by nat 
chiefly the aerodrome gang engage 

filling in the trenches. They marvel: 
the ways of a white man wanting s 
worthless ‘worms.’ Just nine m 
before I had had to send to Hambur 
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vil ow the damaged and only known 
or mple of the species ! 
d is I was sitting down to tea in the en 
_ ce of my tent, an eagle settled in a 
= a quarter of a mile away across the 
—- ling-field. Abandoning tea for the 
ad ment. I crossed to where it was and as 
hy | returned with the bird a number of 
‘ al natives crowded round **Good, 
od work,’’ they chirped, ‘‘eater of 
” eckens.”’ ‘‘On the contrary,”’ said J, 
; ‘‘this big bird is a friend of vours, for it 
ever eats chickens, and when Ali has 
skinned it you will probably find snakes 
; its stomach.’’ <As I drained my last 
ip of tea there were roars of laughter 
rom the skinner’s quarters | walked 
* over to see what was the cause. Alli, sit 
a ting in the shade of the mango trees, had 
; }UST produced a three-foot stripe bellied DWARF GALAGO ROM IDJIWT ISI 
sand-snake from the eagle’s crop. ‘‘Go 
. ahead,’’ said I, ‘‘open its stomach.’’ 0 
When this was done two more snakes, of 
the same species but slightly smaller, 
u were disclosed ! 
| Though officially the rainy season, we 
| had enjoved almost a week of fine weather 
while at Mbanja, so it was just misfor 
- tune that during our last night a gale 
° arose followed by torrential rain. I 


awoke at 1:45 a.M. as a tent pole snapped 
and got up to render first-aid It was 
the end of sleep for me. Breakfast was 
over by 6 a.m., but the lorry which was 
coming for us got bogged and we did not 
get away until 8 A.M. It was what you 
might call ‘‘a day’’ in Africa or any 

where else, for my next meal, except for 





four pigmy bananas, was at 9:10 P.M 
with clouds of mosquitoes from nearby 
Lake Rutamba humming and biting. To 
reach the lake we had had a march of 
three and a half hours, most of it in the 
S dark, for the lorry had balked at a crazy IGMY CHAMELEO) 
bridge, honeycombed and undermined by ' 
ermites. 

While on this march we halted near 
s native hut whose owner hospitably 









































COMMON FROGS OF AFRICA 
rHE GREAT CREATURE ABOVE IS SO ADAPTED TO 


AQUATIN LIF! rHAT IT RARELY VENTURES ON 
LAND, BELOW IS AN ENAMEL-GREEN FROG FROM 
4 BANANA, TREE FROGS OF THIS CXOUP WERI 
MOST ELUSIVI rHOUGH THEIR RINGING CALLS 
WERE FREQUENTLY HEARD IN THE FOREST. 


climbed a palm and gave us cocoanuts to 
assuage our thirst: Tabula, my Mganda 


servant, having drained a nut of its milk, 


turned to smash it against the stem of the 
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palm. Immediately cries of protest 
from the group ol local natives why 
gathered round. ‘‘Why not?’’ q 
Tabula, surprised, to which our host 
plied, **‘The palm tree says: ‘You 
drunk of my milk, now vou beat mi 
out cause, well, L’ll show vou,’ and « 
a cocoanut on vour head.’” At Mb: 


had seen two corncobs. tied toveth: 


string, hanging on the bole of 


} 


nut palm owned by an intelligent | 
man ‘*To insure fertilitv?’’ I] que 
**YVes,’’ he replied, ‘it is to make the 
bear better.”’ 

Monday found us all eager 
climb to Rondo Plateau A easu 
mark, which some one had made to 
Lindi to the effect that a forest 
had recently spent several months 
veying a reserve up there, decided 1 
include this patch of forest in my 
ary, for a lumber company was neg: 
ing for a concession to remove the | 
mvuli trees which were its greatest 
Striding along the narrow path 
traverses the length of the plateau, | 
countered a limbless lizard and tl 
soft-shelled land tortoise ly ing 
This was a good augury, for 
species had been met with durin: 
course of this particular safari; the s 
a Melanoseps, was distinctly rare 

Our tents were pitched on a can 
cleared by the forestry officer th: | 
vious November. At that time thre 
had been making themselves obnoxi: 
the Rondo Mission, which we had p 
some hours before. The lav brother 
trapped one and on going to shoot 
wounded another when it dashed uw 
clawed at the trap that held its 
panion. The survivor had gone on t 
forestry camp and in snooping ‘ro 
vot under the tent-ropes, took fright 
decamped. 

Having reduced two loads by tee 
my family of fifty porters, we turn 
early, and were on our way shortl) 
dawn the next morning. On rea ; 
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. forest, we found a spacious clearing 

d a well-built, but empty, hut. We 
soon had the latter open and a fire made, 
while tents were being pitched. Here, at 

arly 3,000 feet, the climate was delight 

and my tent, set thirty feet back fron 
a thousand-foot escarpment, commanded 
a magnificent view of the forested slopes 
opposite, for the plateau Is shaped like a 
horseshoe at this point Each morning 
the view was obscured by a solid wall of 
vapor that never blew away before 9 a.m 
every night this vapor was wafted up, con 
densed on the trees high above mv tent, 
and. with each gust of wind, showered 
like pellets upon the awning Water is 
something of a problem for none is to be 
found upon the plateau and it was neces 
sary to send to the foot of the escarpment 
for it. The nearest natives were nearl\ 
three miles away. 

The morning after our arrival a forest 
guard appeared. ‘‘Yes,’’ this was his 
hut, he had abandoned it because he got 
tired of the lions They would use the 
clearing for a playground and then come 
sniffing round the hut. ‘‘No,’’ it wasn’t 
just once or twice, but every night It 
was only a matter of time, he thought, 
before they would be sufficiently hungry 
to break in. Hadn’t we heard that a 
child had been taken on Friday, and a 
man within the month? Well, we hadn’t, 
but neither had we been camped there a 
week before a bov of twelve, son of the 
mwalimu (local headman), was taken in 
broad daylight. The lion dashed into a 
hut, seized the lad and made off with him 
Fortunately the boy’s parents were also 
in the hut and raised a hue and ery; the 
boy, or his body, was recovered, but the 
lion escaped. 

Rondo Plateau surpassed all previous 
camps in interest; this isolated remnant 
of forest contained forms which were 
closely related to the Usambara fauna, 
250 miles to the north. It was with re 
gret that I returned to Lindi, a township 
far too clean to be productive of much 
‘“vermin.’’ While awaiting the arrival 
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AFRICAN RODENTS 


tov is , po oUs o 0 


of the S.N. Dumra. our persistent efforts 


met with one success in the find ne 





































A SLENDER SKINK 
rHE SKINKS OF IDJWI ISLAND HAVE BEEN HON 
ORED BY A SPECIAL NAME, BUT ONLY DIFFER IN 
THEIR RICH COLORING OF RED AND ORANGE, FROM 
THEIR ALLIES ON THE MAINLAND. 


two little Oriental burrowing snakes 
(Typhlops braminus) under some rotting 
thatch. These constituted the fourth 
and fifth records respectively for its 
occurrence in East Africa. 

On landing at Tanga, we made our first 
camp by the ragged remains of forest sur- 
rounding the Siga Caves on the Mkulu- 
musi River. According to native reports, 
these caves extend for half a mile through 
the limestone, and a party of Germans 
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went in and never came out—a st 
probably devoid of truth. At any rat 
the eerie neighborhood furnished us w 
the noisiest nights of the whole trip: 1 


sharp staccato ‘‘barks’’ of hyrax on 
cliffs, the wild unearthly cries of 
galagos, and the hooting of owls doul 
less contributed to the sinister reputat 
and prestige of the spirits which are s 
to dwell in caves. 

Three times during our brief st 
medicine men passed through our ear 
to perform rites at the entrance of t 
largest cave. One mganga was a vi 
modernly-attired gentleman in fez, k| 
shirt and shorts, a waterbottle at his b: 
One patient was a sick woman brought 
a wheel-barrow, accompanied by a ma 
probably her husband, bearing a wl 





cock. The latter was beheaded at t! 
entrance and left there after rites whic! 
lasted more than an _ hour. Another 
patient brought twenty eggs, I was told 
Had I known this earlier I should hav 
appropriated them, for we had had co 
siderable difficulty in getting eggs. This 
would have afforded satisfaction as e\ 
dence that the ‘‘spirit’’ had accepted th. 
gift! On our first visit I salvaged 
the Peabody Museum the single horn 
Grant’s gazelle which we had found stuck 
in the entrance. There were feathers o! 
several luckless fowls and two cents . 


which I presented to my companions w! 
accepted them with considerable hesita | 
tion. The spirit was supposed to accept 
these offerings, but it was army ants 
(siafu) which I found consuming t! 
white cock, and I faney that leopards 
accounted for most of the other fowls. 

It was the bats, however, which inter 
ested me; thousands of them had the 
home in the lofty water-worn passag: 
We soon located them in a side passa 
where they were hanging at a height 
about sixty feet above a stagnant, sti 
ing pool. It was rather a problem 
shoot them so that they would fall in t! 














ow end from where it would be pos 


to recover them with the aid of 


terfly net. Outside the caves I nette t 
other species, and one evening li eXan 
vloaming I shot my first bat-hawk sna 

\/ chaerhamprus as it dashed hither Ol 
thither In its stomach was a fre: 

d bat of a species abundant in the tl 

eS It had been swallowed whole. as be 

~ istomars with these hawks whose wid ie 


e makes them to bats what a nigl tjal 


s to moths A 


While camped at Siga I received a visit ( 
| i Mr. Hugo Tanner, of Amboni a 
ner estates He showed me the vreat < 


st kindness, as did all the 
s staff Mr. Keller drove me about to xs 


spect the principal patches ol rorest 


| maining on the Amboni Estate. which abo 


vers nearly eighty square miles. This  o 
> nabled me to select a suitable site to 


which my camp could be moved without 


ay. Returning from this run, I shot wi 


ete ey 








: BABES AND BOTANICAL PURSUITS 
DURING THE THREE-WEEKS STAY ON IDJWI ISLAND 
RINCIPAL INTEREST BEING TO WATCH MY WII 
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The lorry climbed the steep escarpment 
road with considerable difficulty, backing 
and filling at the hairpin bends which 
could not be negotiated in any other way. 
At 2,000 feet, or thereabouts, we ran into 
trouble, for heavy rain had fallen the 
night before and the wheels spun futilely 
on the slippery clay. After several such 
delays I walked on, expecting to be over 
taken. An hour passed, however, so that 
I reached the hospitable home of the man 
ager long before the lorry. Here Mr. and 
Mrs. C. Clausen asked me to tea and in- 
vited me to spend the night. I needed 
little urging, for Wisps of foe were creep- 
ing about, and it seemed raw and chilly 
as a November day in England. 

Next morning my host conducted me to 
a delightful camp site. It was on a crest 
situated in a semicircle of forest-capped 
ridges. The immediate vicinity was 
planted with oil-palms, for Magrotto is 
the only plantation of these palms in East 
Africa. With its well-kept terraced 





A HANDSOME HORNLESS CHAMELEON, GREEN IN COLOR WITH ORANGE SPO 
THIS CHAMELEON WAS NOT UNCOMMON IN THE EXTENSIVE COFFEE PLANTATIONS SOME MILES 





CAMP ON IDJWI ISLAND IN LAKE 


paths winding through the orderly 
of these ornamental trees, it 2 


ive one 
impression of dwelling in a_ park 
arboretum. 

On arrival I had noticed besid: 
paths an occasional stone surround 
the broken shells of the nuts—mucl 
litter of snail-shells lies about a < 
which has served as anvil for 
thrush. Later I saw that there was 
ally a small second stone nearby, a 
de main, as it turned out. For one 
when walking quietly back from a ti 
investigation in the nearby forest 
heard the sound of intermittent tap) 
Presently I deseried a fat little da 
scareely four vears old, sitting on 
path, his back toward me, guzzling 
kernels, as he kept a more or less w 
ful eve on his mixed charges, a flo 
sheep and goats which were fee 
among the palms. Thus I realized 
it came about that the plantation 
ninnies were so sleek and tubby 
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SAFARI 


AN EMIN’S WORM SNAKE FROM BUNDIBUGYO AND 


THE FULL-GROWN, TERMITE-EATING REI 

‘ AMERICAN COUSINS AND FORMS A LINK WITH EM 
SECOND PICTURE, NOTE THE BUD-LIKE FORI 
THIS PROBABLY UNDESCRIBED SPECIES INHAI 


BENEATH P ES O! 


It was with regret that I started to 
pack up in preparation for leaving Ma 
grotto. Not only was it the last camp 
of the trip, but it had furnished nearly 
fifty different kinds of reptiles and am 
phibians, and here the best oranges in 


es Oe ee 


the world might be had for a cent each, 
.¢., 400 for a U. S. dollar! I had been 
starved for vegetables for the greater 
part of the tour, but while here the Clau 
sens kept my table well supplied fron 
their flourishing garden. ‘Tis true that 
we had experienced much wet weather at 
Magrotto, but rain had fallen at least 
once during every week of the nine 
months occupied by the safari, so we had 
become almost indifferent to it 

. The fourth, and final shipment of 
specimens for the States, making about 
a ton and a half in all, was turned over 
to the agents, and then the last two days 
ashore were passed at the Tanga Hotel, 
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THE PERILS AND ROMANCE OF SWORDFISHING 


THE PURSUIT OF XIPHIAS GLADIUS WITH THE TRIDENT IN 


THE STRAIT OF MESSINA 


By Dr. E. W. GUDGER 


HONOR RY SSOctl | IN ICH HYOLO‘t Be 


INTRODUCTION 


Tue swordfish is found in many 
waters the world around, and, because 
of the excellence of his flesh as food, 
is captured by many peoples using var- 
ious methods. However, the chief in 
strument of his capture everywhere is 
the harpoon. In these harpoon cap 
tures there is much of romance, and 
because the fish is provided with a 
vreat broadsword—the most extraordi 
nary weapon given to any fish—there is 
also peril in these encounters. This 
great and powerful fish was known to 
the earliest dwellers along the eastern 
and northern shores of that sea—the 
Mediterranean—which in classical times 
was well named ‘‘the sea in the middle 
of the lands.’’ For in those early days 
the known world was practically com 
posed of those countries which = sur- 
rounded this great sea. These Medi- 
terranean peoples knew, captured and 
ate this great fish. Furthermore, the 
Greeks being gifted with vivid imagi- 
nations, which were provoked by its 
lethal weapon, invented a mythical ex- 
planation of the origin of fish and 
weapon. 


THe LEGENDARY ORIGIN OF THI 
SWORDFISHES 


That the galeote, or swordfish, was 
known to the inhabitants of the eastern 
Mediterranean many centuries before 
the Christian era is indicated by the ro- 
mantie mythological story of its origin. 
It is alleged that when Achilles voyaged 
to Troy to aid Menelaus in seeking re- 
venge for the abduction of his wife 
Helen, he went as leader of the Myrmi- 


on 
oh 


AMERICAN MUS M OF NATURAL HISTO 


dons. When Achilles had been tre: 
erously slain by Paris, they rus 
against the Trojans to avenge 
But when these refused to come out 
join battle, the Myrmidons in bit 
erief, sudden rage and _ blind 
threw themselves into the sea HH 
ever, Thetis, the mother of Acl 
took pity on them and changed 
into fish; and since they were fight 
into fish that were allowed to 
their swords as long spikes project 
forward from their upper jaws 


swordfish. 


THE SWORDFISH AND His NAMES 


If there is any basis in this k 
for a very ancient knowledge 
swordfish by the Greeks, it seems 
clear that from the very earliest 
they regarded him as pugnacious 
warlike. But turning from legend 
fact, as Fig. 1 shows, this great 
splendid fish is beautifully stream 
from sword-point to tail-tip and is b 
throughout on racing lines—even 
dorsal fin has an elegant ‘‘rake.’’ 
is a living torpedo, evidently capable 
vreat speed. With his broadsword 
bill he is surely armed for war 
is aptly named ‘‘swordfish.’’ 

The extraordinary prolongation of 
upper jaw attracted the attention of 
ancients and surely led to their ass 
ing characteristic names to the fish 
Greeks called him JXiphias, and 
Romans Gladius—each name mean 
sword. And we moderns have adopt 
both names and eall this fish ip/ 
gladius—thus doubly in two 
guages, naming him the swordfish. B 
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and concludes that 
Nature her Bounty to his Mouth Confined, 
Gave him a Sword but left unarm’d his 
Mind 
And in another place, evidently refer 
ring to the fishermen who harpoon him, 
Oppian writes of Xiphias that, 
With impotent Revenge his useless Sword 
Assaults the Boats, and stabs the treach ’rous 
Board 

This opinion seems to have been held 
by many other classical writers who 
record the attacks of Xiphias on vessels 
in transit. And it must be confessed 
that the combination of long sword, 
huge eve and large stout body do give 
our fish somewhat of a sinister appear- 
ance (Fig. 1 

This belligerent reputation persists 
unto the present day. Thus one writer 
(in 1854) spoke of Xiphias as having ‘‘a 
sword ... of a temper like that of its 
owner, neither to be trusted nor trifled 
with.”’ And the outstanding modern 
writer on our fish said in 1883 that 
‘*the pugnacity of the Swordfish has be- 
come a by-word > Another (and more 
recent) author speaks of the ‘‘choleric 
disposition’’ of Xiphias,- and another 
writes that ‘‘It surely seems as if a 
temporary insanity sometimes takes pos 
session of the fish.’’ 

From this it is plain that the modern, 
as well as the classical, writers have 
given Xiphias gladius, the broadbill, a 
**‘bad name,’’ and it must be confessed 
that there is some reason to justify 
them in what they have written. How- 
ever, as will now be shown, Xiphias 
is given a sword, not that he may avenge 
himself on those who seek with the har- 
poon to capture him for food, but for a 
more prosaic purpose. 


THe Sworp or XipHias USED FOR 
GETTING Foop 

From far antiquity down to the 

present time it has been known that 

Xiphias feeds on the dolphin (fish, not 


Extravagant in Folly and in Fear’’ 





mammal) and his kind. Thus, ear 

of all, Oppian states that, ‘‘To crest 
Horsetails hungry Swordfish haste,’’ | 
fives no hint as to how the dolphin 
secured Now the sword of Xiph as 
not primarily a weapon of warfare | 
is given him as an organ of food-gett 
He has a large mouth but no teeth, ; 
it is only possible that by swim 

rapidly and wide-mouthed into a sel 
of small fishes, herring, mackerel, et 
such as he feeds on, Xiphias might 

gulf many. But he has been seen 
rise in schools of such fishes and by 

ing sidewise among them to stun m: 


He is known also to slash with his sw 





right and left in a school, disab 
scores of fish, which are picked up : 
leisure. 

The swordfish has been reported so ' 
times to toss his prey in the air o 
impale larger fishes on his weapon 
true gladiatorial stvle. This has b 
recorded by at least one scientific 1 
(Bennett, 1840) as a_ personally 
served fact. He writes thus: 

The swordfish . subsists by making 
darts amongst a school of sil . fishes 
after transfixing as many as possibl 
beak or sword... shaking them off 
retrograde movement, or by moving th 
from side to side, and devouring them. |! 
seen a swordfish thus strike and devour 
bonita, in a very dexterous and rapid mar | 
This shows that Xiphias is an adept i 
the use of his weapon. 


XipHiAs Usep For Foop in Far 
ANTIQUITY 
Xiphias in turn is preyed upon 
sharks and by man—by whom his fles 
is highly prized. 
If there is any basis for an ea 
knowledge of the swordfish in the T: 
jan legend of his origin, then it see. 
probable that in far distant tin 
Xiphias was used for food in the eas 
ern Mediterranean. Of this we find e | 3 
dence in the ‘‘ Banquet of the Learned 
of Athenaeus of Naucratis, an erudi' 
Egyptian, who flourished about 200 B 
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riG. 2 FISHING WITH THI 


LON ATI ROoV co ONDING 0 


OARS CORRESPOND TO i} . ND 


In the course of this banquet, which is 


reputed to have taken place in the house 


Laurentius, a noble Roman, Athen 
aeus advises that the gourmand-traveler 
ike a slice swordfish when you gé 
» fair Byzantium, and take the verteb 
Which bends its tail. He is a delicious fis} 


Both there and where the sharp Pelorian ¢ 


its outward toward the sea 


Athenaeus was a prodigious and mul 


‘ 


tifarious reader, and the great value of 
his book is that in it he has by coplous 
quotations preserved large fragments of 
the works of ancient writers, which but 
Thus the 
above is a quotation from the Greek poet 


for him would have been lost. 


Archestratus, who lived about 350 B.c. 


and wrote a poem on ‘‘Gastronomy’”’ 
the major portion of which 1s_ lost 
lived and 


have known the swordfish in the Strait 


Archestratus in Sicily must 
of Messina, since the Pelorian Cape is 
on the west side of the strait and only 
about eight miles from Messina. 

I have introduced Xiphias to the 
reader and have briefly given somewhat 











SWORD IS] S| i > Pty) 

oO 

Oo 
0 Tie his 
origin ( His i “I repu 
his use as ot 4 
Turies | } r? 
swort An he 1 er s 
or some SAS c en +} 
Tie rhe ~ } » ‘ Ps 
the TIT Ay ti Al } 
Wwe | } ’ tT? j aTy 
had the 1 ‘ ! Sic 
whl vane (| miis OT } 
these S S 1 ! ~ 
WOrUs ¢ } Vv) } ey 

I = 

( X 

Of sg It 

( y 

i 1’ 

Off this cape and in this s 


ror two thou 
the swordfisl 


present day i 


eagerly soug! 


and | 
there 


reader 


fishing 


SWORDEFISHING 





sand years 


for Xiphias for 


learn of the 





4() THE SCIENTIFIC MONTHLY 














(=A 2 
ae ~ xX } e } 
a ul | s y 
* ' Y stened ¢ 
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x Yi ‘ \ ey nded } 2 
y, a @ ggling . 
f A od a af 1 tie 
| Af ; 
y : 
/ Y ) ~~ 
} ; Surelv this is romant 
ne . 
\ ggio on the high rock Sevlila (about 
9 \ ob dred feet above the water 
| DF levett Bradle 
= A - ie boats dancing on the waves tT} 
Redrawn from a chart by courtesy lant sunlight, each with but tw 
U. S. Hudroaraphic Office 
FIG. 3. THE SWORDFISHING REGION a rower and a harpooner, to ta 
OF THE STRAI oO MESSINA, ON THE EASTERN great and much feared fis! B it 
SIDE NEAR SCILLA THE FISHING IS IN RELA was peril as well as romance, a1 
rIVELY DEEP WATER CLOSE IN SHORI NORTH OF this Strabo also writes 
SCILLA AND IN Ht SO HER) PA oO} Hi 
STRAIT ON BOTH CALABRIAN AND SICI SIDES It sometimes happens 
rHE FISH BI SE OF SHALLO WATER, wounded |by the harpooned fis] 
IS FURTHER OFF SHOR the boat and such is the s } 
with which the galeote the s 
oar 7 . ' armed, such is the strength 
Tue EARLIEST SWORDFISHING STORY 
the method of capture, that n dange) 
IN THE NSTRAIT OI MESSINA not surpassed by the chase of th i 
The earliest of all the classical ae- From this it is seen that swordfis 


counts of the perils and romance of js an ancient occupation—having 
swordfishing was written about 100 B.c. practiced probably hundreds of 
This comes from Polvbius, the Greek before Christ and a dangerous 


historian of Rome. This part of his This earliest known account of sv 


‘*History’’ is no longer extant, but for- fishing, written by Polvbius about 
tunately it has been preserved by Strabo  pc., illustrates both the romance and 
63 B.c.—21 a.p.), the ‘‘Father of Geog perils two men one armed wit! 
raphy.’’ This fishing was in the Strait puny dart) in a fragile cockle-shell 
of Messina, at Sevilaeum on the main boat in the strait between the dread 
land side. <As will be noted, it is essen- Seylla and the even more dreaded w! 


tially the method practiced there to-day pool Charybdis, the whole outfit of 2 
two thousand years later—and the and boat weighing hardly more than 
prototype of the practice of our New huge marine gladiator which the 
England and Nova Seotian fishermen attacking. Surely this fishing called 
to-day. Strabo’s account is the very courage and daring of a very high or 


oldest on record and must be considered 
earefully. FISHING FROM THE GALEOTE-SHAP! 
BoaT IN THE MEDITERRANEAN SEA 
One lookout on the rock Seylla? directs 


the whole body of fishers, who are in a vast But as time and swordfishing went 
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b the poet Oppiar 172-210 ty } 
A.D After deseribing how Xiphias is) oe, (; ‘ 
the hook the ea est now! 7 ( 
ference to this methox« Oppian goes the ‘*X 


in Halieuticks,’’ as translated b 


John Jones. Oxford. 172” to cdeseribe \ P 
fishing from swordfish-shaped boats matent : : x 
n the western Tyrrhenian Sea - 
rhe Western Ga Etruria’s happy Swair to Viet \ 
he eheme Macs _ Walls « lee C . Pp Qe 
I | } ™ nes rs v7 
vast s Lengths s ' ; 
rlide D ‘ 
In Nature Fish | Monsters s HIS 
With min | . . ‘ 
hend 
is tl F tl S 


protend, 


j The joyful Fisl s new Compar s greets 
Herds with the TI g, nor sees the gross 
Deceits. 
The Silent Fishers form a Cir R 
The Trident dart nd strike the triple W nad 
Now undeceiv’d he feels the fat «)} 
And struggles, fond of Freedom and Ret 


With impotent Revenge his us¢ ss 5 

Assaults the Boat, and stabs the treach’ S 
Board, 

Wedg’d in the Wound: but soon tl ste« 
Blow 

Of Arms and Life at once bereaves the F 


Like them the Boats fam iar Shapes Ss 


Tis feigned Acquaintance brings the surest p 
Doom. 
The faint allusion to the shape ot the ce 
boats in Aelian is here made very defi 





LO Ee IR Is pall aii i a> 





42 THE SCIENTIFIC MONTHLY 





FIG. 4. ANOTHER SWORDFISHING 
THE STEM IS EXTENDED UPWARD TO THE LEVEL 
PIECE OR REST FOR HIM TO LEAN AGAINST IN 


*‘PULPIT’’ OF AMERICAN 


on on the coasts of the Tyrrhenian Sea and 
of those of Narbonne in Gaul | bordering on 
the Mediterranean 

The faint allusion to the shape of the 
boat is made clear in Oppian’s account 
and Meunier’s figure (No. 2 herein), 
Here are the sword (ram), the eves (like 
hawseholes), the fins (oars) and the tail 
(rudder or steering oar). When such a 
boat drew near to a swordfish, and when 
he turned a great eye upward, we can 
understand Xiphias thinking, ‘‘My big 
brother.’’ Then, when he sidled closer, 
came the stroke of the trident, disillu- 
sionment, pain, anger and the return 
stroke against the deceiving boat. 


MopERN SWORDFISHING IN THE STRAIT 
OF MESSINA 


Swordfishing has been carried on off 
Seylla and all through the Strait of 
Messina since the days of Polybius, 
Strabo and Oppian. I have specifie de- 





ifter Victor Meunier 186 


BOAT WITH MODERN ADAPTATIONS 


THE HARPOONER’S WAIST AND HAS A CROS 


ROUGH WEATHER. THIS CORRESPONDS TO 


SWORDFISHING BOATS, 


scriptions of such fishing under dates « 
1673. 1798 and 1906 (two lone accounts 
by Italian authors living at Messi 
The methods described are outgrowths 
of those recounted by Strabo, showing 
a progressive perfection of technig 
**After 2,000 vears, this fishing remains 
just about the same, and the descript 
of Polybius seems as if written vest 
day.’’ Brief descriptions with figures 
present-day fishing may be of interest 
But, in order that the reader 1 
have a clear idea of the ‘‘lay of 
land,’’ Fig. 3 is introduced—a skete! 
the celebrated Strait of Messina, 
which swordfishing has been carried 
for over twenty centuries. On the m: 
land is Palmi, where the fishing begins 
South of this is Seylla, at the east 
side of the entrance to the Strait, 
on the west side, Punta del Faro 
Pelorian Cape). Further south is M 
sina on the Sicilian shore and Res 
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waters tft 


1673, John Ray writes 


he fishing that there are ‘‘Specu 
res’’ on the cliffs of Si Vila to esp) 

is! and there is an indefinite ré 

nee to the use of a tall mast in an 

e book but no description of it 
ere are several oarsmen number no 
stated). The greatest change from the 
S ple method described by) Strabo s 
ind in the short mast 19-18 feet 
gl about the center of the boat. wit! 
eats on If On this stands another 
okout. who takes directions from the 
‘speculatore’’ where to find the fisl 
nd so directs the rowers. When close 
on the fish, ‘the upon the mast comes 
lown and taking the harping iron in 
his hand. if he ean. strikes it into hin 


| ne 
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By 
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FIG. 6 SWORDFISHING 


THE FIGURE (MADE FROM A PHOTOGRAPH SHOWS 


SIDE, AND ON TOP OF THE CLIFI AN OLD CASTLE, NOTI HOW CLOS 


ifter a photograph by Mercadante j 
UNDER THE ROCK SCYLLA 


THE PROMONTORY, THE LI ow oO 


THE FISHERMEN. 


of a Mediterranean swordfishing boat 
unlike any described by any other writer 
on fishing for Xiphias in this sea. This 
is from Meunier, the Frénch author else- 
Apparently it was 
whether in 


where referred to. 
used in his time (1868 
Italian or French waters is not stated, 
but presumably off Italy. The boat is 
shown in Fig. 4, in which is seen what 
may be the forerunner of the rest or 
‘*pulpit’’, whieh is such a character- 
istic feature of American swordfishing 
boats. It is for this reason that this 
figure is inserted. However, strange to 
say, no trace of this remarkable ‘‘rest’’ 
can be found in recent figures of the 
fishing boats used in the Strait. 

This boat is about twenty-five feet 
long, has a gunwale about forty-five 
inches above the water, a mast about 
eighteen feet high for the lookout, is 
wide enough for two oarsmen to sit on 
each thwart, and has a wide square 


stern. But most different fron 
other boat figured, is the fact that 
stem is extended vertically upward 
has at its top a crosspiece as a b) 


rest at the level of a man’s 


against which the harpooner may st 


himself in ease of rough water 
crew is composed of eight oarsme: 


lookout and the harpooner. 


PRESENT-DAY FISHING OFF Scy! 


The fishing here is done fairl) 
inshore. Lookouts (‘‘speculatores”’ 
stationed on the high eliffs overlo 
the water or, if the shore is low 
towers varying in height (accord) 
the elevation of the ground on vw 
they are erected) from 80-150 
above the water. Thus the land 
outs have before them the water of 
respective stations or zones, which 
ceaselessly scan for the fins of XV 
swimming at the surface. The |! 
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louble-ended, and to ta tate rapid poon sl 
ng, so that the pesce spada may be s then h: 
silv followed in his “‘tours and de Sometimes. |] +] . = 
ra?” the oars are of different lengths  trieved b 
two long and two short. The long This is ; ail es 
s for ease of manipulation have out ! hod =) ~ 
ver oarlocks In the eenter of the B tS + . 
at IS a Small mast 15-18 feet higl it WAS Str; . n O) 
ed garricre, having nailed to it cross Traditie aes 
eces bv which the mast | eader ascends once a te? { \ 
d stands on a little platform near the = wort] of | » thes P55 
Such a boat is shown in Fie. 5 fortified | , arn < 
The crew 1s composed ol five or SIX aa thre ~ " <1 
en—three or four oarsmen, a lookout slew tte ol o.3.5, — 
d a harpooner; but when there are n. as mav be ses . (5 
six, the lookout (when the fish has been a photoegrap!l 
struck) descends and aids at the oars, eollowi thy it] 
uulling on one and pushing on another seription ab 
to facilitate rapid turning to follow the Pro} Merea bs the It 
fish in his ‘‘vertiginous course.’’ authorities 
The lookout on shore by voice and by 
the waving of a white flag indicates ™ 
nere the swordfish IS The masthead 4 
an farvere or filicre directs the row i 


rs how to follow the fisl The short 


ars are rowed steadily, but not 


so the 
ong ones. One oarsman pulls forward, 
but the other backs (tl ev are both aided 
by the extra oarsman), and thus the 
boat is turned in a very short radius 
In this way the boat fairly easilv fol 
ows the erratic movements of the sword 
fish, which seems almost to play hide 
and seek with the boat 

The special shape of the double 
ended) boat, the inequality in the 
engths of the oars and the technique 
evolved in their handling, have brought 





about that this boat has great speed 
as well as great manoeuverabilitv, and 
have led to its beine called bersaglieré 
del mare, the ‘‘swift scout of the seas.”’ 
When brought within twelve or fifteen 


feet of the fish, the harpooner may 





‘“piteh-pole’’ his harpoon with a slightly 1 

curved trajectory Fic. 5). or if “put oO 

onto the fish’’, may strike it at short 7 0 rae ( : 
range (Fig. 8). In any case the stricken ,. yp z . 


fish tires itself out dragging the har 
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the whole scene especially in its ro- Straight ahead!). While from th 
mantic aspect before the reader. tn the same cries, accompanied bj 


) of his banner. 
dated 1906. i l inne! 


The fish appears on the surface of th 


The view, ... during the sword-fishing only to disappear and presently to r 
season, 18 a spectacle unique in its kind, which in the waters of another post. The 
is well worth seeing. There is the long line boat of this station joyfully take up the 
of fishing boats, each moored to its own buoy, in their waters. Then follows the slow 1 } 
at a right angle to and not far from the coast to its own post of the unlucky boat 
line (Fig. 5). Squatting in each boat are the by the fish, since it is forbidden to fo | 
fishermen, unmindful of the burning rays of fish into the station of another boat 
the sun. From time to time, they turn their has reappeared and to which boat it 
eves to the mount from which their lookout belongs. 
scrutinizes and examines the whole extent of All these things contribute to the 
the sea which his view ineludes; then they turn and agitation, not only of those who t 
burning glances of pique or envy toward their in the hunt. but of the disinterested s; } 
nearby companions, more fortunate because of who is merelv an onlooker and wateh« 
a fish having appeared in their section of the fishing. i 
Seu. 

On high, the lookouts, in the midst of the PRESENT-DAY FISHING OFF Sic 
thick green of the trees or vineyards, appear 
like dolls when viewed from the sea. Now Even more off the Sicilian coast 


from one, now from another, come cries to off Sevlla, the pursult of Xiphias 
direct the fishermen. These, all anxiety, bend hunt. sinee the fish has opportunit 
over their oars and row with all their strength, . Mita 3 
, range more widely. This is due t 
obeying the fili¢re, who, from his little mast in 2 . 
the boat, directs their movements, inciting them fact that the shores are somewhat 


with the words Tuttu paru, tuttu paru, vo! and the water shallow, and hence 


| 





ifter Mazzullo 
FIG. 8. HARPOONING THE PESCE SPADA FROM THE LUNTRO 
THE antenni¢fre HAS LOCATED THE FISH, THE LOOKOUT FROM HIS LITTLE MAST HAS P ; 
luntro ONTO THE FISH, AND THE fari¢ére DRIVES HOME THE TRIDENT. 4 
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FIG. 9 THE DELPHINERA, DRAFFINERA 
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| 
| 


fishing is done farther out. Here and captain . |: 
in other posts of the strait where the However, when th: okout sights a fis 
} hills are low or are some distance fron all is tivit { 
the shore, there has been evolved a very is that described abo 
Ingenious modification of the ordinary Kic. & n wi hn the harpooner 
method of fishing. There must still be to drive his eam 
a lookout with an extensive field of spada When he strikes a fis] 
t vision. This is secured by erecting on pooner shouts, *‘Ha hleas S 
a arvge boat a felucca a high mast Mark ‘ike 
ealled an antenna. This mast (Fig. 7 Of special interest is the pr 
yt which is sixty to eighty feet high, is poon used everywhere in the sti 


secured by lines reaching from its top called dé 


to the sides of the vessel, after the ! This consists « ‘ =| 
fashion of the shrouds in a sailing vessel about twe et lon rnis 
Dependent from the top and fastened a curious steel head. In this 
at the bottom is a rope ladder by which _ tral shaft is tit ! 
the lookout. or antenniére, ascends to his or spike but ther sich :, 
: platform near the top of the mast sometimes fou winglets 
: From his perch at the masthead of made from the colored r 
the lookout boat. the antenni¢re gazes the 1906 brochures on swordfis! 
j down on the sea as on a mirror Nearby the Strait of Messina This 
is his own fishine boat. and in the dis atelv, does not s!| t} 
; tance are other lookouts and fishing lets are / cd But so the S 
' boats. When all is serene. all is ro in order that the ma e close } 
mantic; but even then a_ four-hour central shaft and point nware 
*“*trick’’ in the broiling sun, with no fis] this harpoon is driven into the flesl 





in sight and with nothing but at best Xiphias. When there are four « ets 


lukewarm water to drink, largely takes or winglets, the pa 





away the romance. But when the wind the delphinera are shorter tl! ; 
rises accompanied by a swell, and his higher up. This pair is s 
uneasy perch swings through an are of angies To the ther | 
40° or 50 , his position becomes perilous opened up the p tS al . 
in the extreme. He must hold on ** by two diameters at right - \\ 

F his evelids,’’ as the sailors say. this curious harpoon is di . 

Attending the lookout boat. or felucca. and the line. tightene t} < 

are one or more fishing boats generally open out and most sé ¢ : 
called lontro or luntro. Each has four Attached to the harp he: 
to six men as a crew. When no fish are the protese, often six or 
in sight, these men sit sleepily in the’ feet long, with which to | . 
hot sun, while one man probably the while it tires itself out. S s tl 
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shaft is dragged about by the wounded 
fish, but generally it becomes detached 
and is drawn to the boat by a warp. The 
retrieving of line and fish is generally 
done by a second boat, while the first re- 
turns to the battlefield to hunt for an 
other fish 


GREEK INFLUENCE IN THE MESSINA 
FISHERY 

Until the very recent past there sur- 
vived in the Messina fishing certain 
reminiscences of a very ancient Greek 
origin of the method of taking Xiphias. 
These undoubtedly came about as fol 
lows. The Greeks migrated to and settled 
in Sicily and Southern Italy as early as 
about 800 B.c. As time went on, their 
trading colonies grew into cities (Agri- 
gentum, Crotona, Messana, Neapolis, 
Rhegium, Tarentum, ete.), and this see- 
tion of Italy was called Magna Graeeca. 
Quite surely they brought with them 
from the east a knowledge of the fish 
they called Xiphias, and certainly they 
hunted him in the Strait of Messina long 
before the Christian era. Presumably 
they originated the trident fishing and 
passed it on to the Romans. This Greek 
influence is found in ceftain words and 
sentences used in the fishing. Of this 
Brvdone wrote in 1773 that: 

The Sicilian fishermen (who are abso- 
lutely superstitious) have a Greek 
sentence which they make use of as a 
charm to bring the swordfish near their 
boats. This is the only bait they use and 
they pretend that it is of wonderful 
efficacy and absolutely obliges him to 
follow them; but if unfortunately he 
should overhear them speak a word of 
Italian, he immediately dashes deep 
under water and will appear no more. 

To-day the swordfishermen have a 
specialized code of verbal signals by 





which the lookouts direct their bi 
Even until about 1900 (Mazzulo, 1% 
these same signals were given in Gr 

The idea was that Xiphias was lure: 
this siren sone in Greek (his } 
tongue, so to speak) and held a s 

bound victim for the trident i I 
should he hear a word of Italiar 

spell would be broken and, faster 
the harpooner’s arm, he would mak« 
to return no more To day, however 
‘*tongue’’ has undergone a complet: 
versal, for now the people of the | } 


class jokingly say that thev spea 


Greek so that the fish will not wm 


stand and hence not run away 


THE PERILS OF THE MESSINA F's! 


Swordfishing or, more prop 
swordfish hunting, is such a ron 
undertaking and such good sport 
manding much skill and strength, 
famous warriors, princes and 
sovereigns have come to the Strait 
Messina to engage therein Ai 
doubtedly Xiphias has retaliated 
dreds of times by attacking the boat 
his persecutors. Indeed, every desci 
of this fishing who has been consult: 
says in general terms. But with on 
ception, specific accounts are unt 
nately lacking. 

However, it is related that while D 
Juan of Austria was waiting at Mess 
for the fleet with which a few mo 
later he defeated the Turks at Lep 
(1571), he became so enthusiastic 
skillful a harpooner that he killed 
swordfish. But one of these, ‘‘not 
much resigned to die, launched 
against his boat and pierced it fron 
to side.’’ The prince saved the s\ 
and sent it to his father as a men 
of his experience. 
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PROFESSOR OF BIOLOGY AND PUBLIC HEALTH, 


I 


Ar the present stage of human history 
when Europe has been teetering between 
peace and war, and has finally taken the 
plunge into the abyss; when Japan is 
laying waste the land of a peaceful 
people and millions of innocent lives are 
being snuffed out; when unemployment 
in the United States is still wide-spread 
and industry is staunchly opposed to 
the punitive, discouraging measures of 
the Federal Administration and its open- 
handed spending ; when the entire world 
seems unsteady, uncertain and bewil- 
dered about the right course to pursue, 
it may be desirable to forget economics, 
armaments and psychology temporarily 
and to foeus our thoughtful attention on 
man, the animal. 

Given man as he is, can we expect a 
better order of things as a result of his 
planning and organizing ability? Or 
has the world always been beset with 
problems—sometimes great, 
small, but always present and always 
undermining or jeopardizing human se- 
curity and happiness? Can we expect 
that order of things where ‘‘peace on 
earth, good will toward men’”’ will be the 
permanent guiding philosophy in human 
relations? Or must we learn to accept 
the point of view that man, by and large, 
is grasping, selfish, envious of his neigh- 
bor’s possessions and anxious to achieve 
power and importance or their equiva- 
lent in the form of great wealth? It is 
desirable to investigate some of these 
fundamental questions in order to find 
new light and wisdom in seeking their 
answer. 

To the great majority of human be- 
ings the fundamental relationship and 
affinity of man to the other forms of life 


sometimes 
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MASSACHUSI S INS E OF ECHNOLAX 

in the universe is either unknown 
nored or forgotten Darwin’s theory 
of organic evolution has been ignored 
almost entirely except as a concept to be 
considered briefly in classes in biolog 
without any relationship to human li 


ing, and then to be promptly forgotten 
Very few persons are the 
inexorable fact that 


the time of birth with certain potentiali 


CONSCIOUS 
man is endowed at 
ties, beyond which he can not go A 
favorable environment will help to bring 
these potentialities to fruition, but the 
best environment 
individual 


will never endow an 
with qualities he does not 


possess. 


The human being is like an exposed 
photograph The picture is there in 
the negative and can not be altered 


That is the contribution of heredity 


The type of developer used and the ex 


pertness employed will determine the 
character of the resulting picture. That 
is the influence of environment It is 


assume that all 
They are e 
before the law, but they are vastly differ 


therefore erroneous to 
men are born equal qual 
ent in their endowments and potential- 
ity. Some will be leaders, while the 
great majority will be followers. Some 
will be scientists, inventors, teachers, en- 
gineers, physicians, lawyers, bankers, 
business men, publicists, statesmen, ete 
while the great majority will be artisans 
kind or 
more humble occupations of life 
is natural law. 
from time immemorial, and there is no 
reason for 
otherwise. 

The aim of organized society should 
not be to bring all humans to one level 
That is anti-biological. 
Russia tried the experiment and had to 


the 
That 
It has always been thus 


of one another, pursuing 


believing it will ever be 


It will not work 
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abandon it. Innate differences in hu- 
man beings must be recognized and de- 
veloped for the best interests of society. 
The aim of organized society should be 
to provide an equal and satisfactory op- 
portunity for every one at birth in order 
that every individual may attain the 
maximum development of his potential- 
ities. If this could be achieved, a state 
approximating Utopia would have been 
attained. But alas, even this desirable 
and theoretically feasible state is difficult 
of actual achievement. 


II 


The law of nature is for one form of 
life to live at the expense of another. 
It is universal throughout the animal 
kingdom from the lowly amoeba to ex- 
alted man. The amoeba surrounds and 
devours the bacterial cell and other 
forms of living and lifeless organic mat- 
ter. The beautiful song-bird which 
gives so much human satisfaction lives 
on earthworms and insects, when it can 
get them. The cat crawls along never 
so quietly and cautiously to capture the 
song-bird unawares and to still its pretty 
song and make its body part of itself. 
Dogs and eats are generally instinctively 
unfriendly, although they do not devour 
each other. The lion, the tiger, the leop- 
ard, the wolf, as well as other beasts of 
prey, live on smaller and weaker animals 
in their environment. Large fish live 
on smaller fish; large, predatory birds 
like the hawk feed on smaller, harmless 
feathered animals. Everywhere through- 
out nature, one form of life exists at the 
expense of another. That is the law of 
the living universe. He who has scru- 
ples about eating living things, animal 
or vegetable, soon ceases to exist. 

Man is the most efficient of all animals 
in insuring for himself a constant sup- 
ply of food. He has domesticated ani- 
mals to furnish him milk and eggs and 
meat. He has learned to grow various 
grains to insure a constant supply of 
breadstuffs and cereals. Now he culti- 


fruits and berries, vegetab| 


sugar-beets. He 


vates 
sugar-cane and 
learned to make butter from cream 
to preserve food indefinitely by adeq l 
refrigeration, by canning, by drying 
pickling and by various other meth 
The revolving seasons of the year do 
bring fear and want on the one har 
nor joy and plenty on the oth 
Through rapid means of transportat 
coupled with adequate refrigerat 
fresh foods are now available in 
north temperate region at all seasons 
the year. And even if these facilit 
should fail temporarily, canned fi 
and other preserved foods are availal 
at all times. The specter of starvat 
has been virtually banished in this « 
try and in other progressive areas of 1 
world. 

Man has insured his essential means 
sustenance by using his superior br: 
But his supremacy must be den 
strated day of his existe 
Eternal vigilance is the price of safet 
against bacteria and other microorg 


every 


isms as well as rodents who vie with 1 
for the possession and use of his 
Milk is pasteurized in order to mak 
safe for human consumption. W 
supplies are filtered and chlorinated s 
that typhoid fever germs and other 
testinal bacteria may be eliminated 
rendered innocuous. Most 
consumed after thorough cooking, part 
to make them more digestible and part 
to render them free of harmful bacter 
protozoa, worms and other parasites 
The world belongs to man because he | 
demonstrated his superior ability to s 
vive in the conflict with all other liv 
things and for no other reason. 


f¢ ds 


Ill 


In this wonderful world, with its r 
volving seasons; with the sun, the m 
and the stars; with an atmosphere t! 
is not too eold nor too hot for surviva! 
and which contains the precious oxyge! 
so vital to life; with the birds, the trees 
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the flowers, the mountains and the seas, 





e | the rivers and brooks and all that goes 
mM i to make the earth beautiful and wonder- 
equat ful, there is probably no other living 
ng, | @ thing as remarkable as man himself 
thod Man alone can stand off and wonder 
do I about the mystery of life and the uni- 
har q verse. Man alone can ask himself the 
othe I question, ‘*Where did life come from and 
tati whither does it go when it departs the 


rati human or animal frame?’’ It is man 


n the | who can write poetry and immortal liter- 
ms : ature and preserve them to the end of 
ilities time in spite of dictator conflagrations 





and other acts of barbarism. It is man 
who has written great symphonies and 
lyrical songs and who has created works 
of art of immeasurable beauty and soul- 


i ae Se see 


of t satisfying quality. It is man who has 
conquered the forest and jungle, the 
insof J : great vastness of the oceans and the 
br | 5 atmosphere and the hazards of swamp, 
M01 * mountain and great distance. It is man 
ter } who has spanned rivers with beautiful, 
afet majestic, lace-like networks of steel and 
rga » who has burrowed under rivers and 
: mal through mountains in order that he 
‘oods might pass quickly and safely from one 
ike it =  # place to another. It is man who has 
V > built reservoirs to guard against drought. 
ed s = It is man who has developed the tele- 
rit = phone, the radio, the telegraph, the in- 
“do = ternal combustion engine and the enor- 
3 al | mous system of paved roads that link 
art] | every city and hamlet together in a sense 
art ® of friendly intimacy and nearness. 
tel These are some of the great achieve- 


ments of man in the control of his en- 
vironment. Other achievements are 
equally great. The establishment of the 
germ theory of disease and knowledge 
eoncerning the sources of infection and 
their modes of transmission have made 
¥ it possible for man to enjoy healthy living 


sr 9 to a degree never realized before. The 
noo! A average life span has been prolonged, 
t] and great suffering and loss of precious 
iva st human lives have been prevented. It 
veer has been a remarkable demonstration to 
rees show that flies, mosquitoes, fleas and lice 
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may transmit serious and fatal diseases 
toman. It has been a great achievement 
to discover vitamins and to demonstrate 
their importance and the importance of 
minerals in J an and animal nutritio1 

Modern science, which must still be 
regarded as being only in the infant 


stage of its development, has transformed 


the universe for man and made him 
master of its temporal desti to a 
vreater degree than ever before. S 


has made it possible for man to save 


human life, prolong its usefulness 
The abuse I § 


make it more secure 
ence has brought in its wake sorrow and 
misery, war and destruction, and terror 
and anguish beyond human credulity 
IV 
It is this conflict between the dual 


nature of man that merits further analv- 


sis. It is as though man were capable of 


living two lives one devoted T© en] ane 


ing his welfare, the other designed to 
injure, to exploit and to destr One 
is a realization of his dream life. wher: 
all men are noble and worthy of assis 
tance; the other. the realistic interpreta 
tion of life, that man is an animal and 
that the fittest and strongest must sur 
vive at the expense of the wea Prob 
ably there is no species of life on the face 
of the earth other than man in which 
the dream life and the realistic life, the 


benevolent life and the eruel life. are 
practised simultaneously with such a high 


Not only IS one 


nations arraved 


decree of perte *T ion 


nation or group of 
but the susnicions 


another, 


against 
antagonisms and hatreds between races 


between different religious sects. between 
people of different eolor are Too well] 
known to require further e! lation 


This is true even in the twentieth cer 


tury, when time and space have been 


nullified to a large degree and when 
education and enlightenment are sup 
posedly more wide-spread than ever 


Even in the United States, the melting 
pot of the entire world and a country 
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of boundless resources and a very high 
standard of living, the fusion of the 
various elements can hardly be said to 
have occurred successfully. 

True, there are numerous exceptions. 
There are many (numerically but not 
proportionately) who have risen above 
class and creed and color and who live 
harmoniously and happily with the rep- 
resentatives of other races, nationalities 
and religions. But the majority simply 
tolerate those who are different and con- 
sequently are easily susceptible to propa- 
ganda or education designed to foment 
trouble. The campaign against the Jews 
in Germany in recent years has had its 
repercussions in every quarter of the 
world. Even the United States and 
Great Britain have not been uninfluenced 
by it. The difficulty of placing young 
college men of unacceptable nationality, 
religion and color in industry and the 
professions is too well known by those 
who have tried to do so. It is question- 
able whether these innate antagonisms 
can be extirpated by either force or edu- 
cation, for they would seem to have a 
biological basis. Those rare, high-minded 
individuals who have risen above class, 
nationality, creed and ‘color must be 
different. They are endowed at birth 
with the elements that make for mag- 
nanimity, for charity, for tolerance, for 
affection to one’s fellow men. But even 
in these individuals, the antagonism to- 
ward others is often not entirely elimi- 
nated, but simply modified in greater or 
lesser degree. 

History is replete with instances of 
the noble dream life of men on the one 
hand and the cruel, remorseless, realistic 
life on the other. No one group of peo- 
ple, no one creed, nationality or color has 
a monopoly on one over the other. Jesus 
of Nazareth is doubtless the outstanding 
character in Western civilization who 
preached and lived a life of love toward 
his fellow men. He dreamed of a human 
society governed on the basis of love 
and ethical behavior. But he was per- 
secuted by his contemporaries as a 


dangerous individual and finally er 
fied. For almost two thousand years his 
spirit has moved among men, urging 
them onward to the dream life he & 
visioned, but alas, we seem just as far 
removed from its attainment, in spit 
of millions of sermons urging us 
ward, as we were when He was aliv: 
Other great spirits have motivated 
Moslems, Hindus and Oriental peop) 
to similar heights of human behavior: 
but always with the same frustration 

It may be argued that the world wou! 
be poorer spiritually and in a worse stat 
physically without these great religious 
leaders. That may or may not be s 
We shall never know. The fact is t! 
we can not divorce religion in its ethi 
and spiritual aspects from our dail) 
lives, for that kind of religion is neces 
sary for mental and physical health and 
that kind of religion is the only means 
available to man to bring the dream |i! 
into organized society. 

Those who remember Woodrow W 
son’s heroic measures to keep this natio1 
out of war, and to whom the dream lif: 
of a better world is still a stirring cha 
lenge, will thrill at the recollection of 
such phrases as ‘‘ A man may be too pr 
to fight’’ and ‘‘Peace without victor 
Later, when he was forced to lead this 
nation into war against the Centra 
Powers it was ‘‘To make the world saf: 
for democracy.’’ True, he was deter 
mined to use ‘‘force without stint 
limit’’ to achieve his end, but his ai 
was not territorial or material ag 
grandizement. His aim was to releas 
the German people from the fetters o! 
an imperialism that bound them a: 
made them helpless and prevented them 
from living at peace and on friendly 
terms with their fellow men. Military 
victory he achieved, but alas, at the ver 
moment when his dream life was about 
to be realized, he was thwarted at hom: 
and abroad and a realistic conceptio! 
of life was substituted at the Peace Con- 
ference. The ‘‘heart of humanity beats 
under common jackets,’’ he said, but the 








atte 


ee ee 


; 








aCeS 


and 


Pars 


the 





Sitieenlintietabendientienee ns tate a ee 


nema <'3 


brains that govern and rule humanity 
still function in the bodies of realists 
adorned in morning coats. 

Rarely is anything entirely white or 
black in human relations. Usually it is 
a compound of both, with varying de- 
erees of blackness and whiteness. Life 
is replete with instances of noble behavior 
and with efforts to grasp and hold the 
vision of the dream life even for a brief, 
fleeting moment. The horrors, barbar- 
ities and cruelties of the World War were 
tempered by innumerable acts of courage 
and heroism, by assistance to dying or 
injured comrades, by self-sacrifice even 
in order to salvage or protect something 
beautiful and holy or somebody who 
meant more than life itself. The psy- 
chology of the time was self-sacrifice for 
a cause, for an ideal more precious and 
beautiful than mere mundane existence. 
It was an ideal that appealed to youth. 
That was the dream life come true. The 
end of the war brought in its wake dis- 
ilusionment and frustration. The realis- 
tie philosophy of life was once more to 
the fore. 

In the field of public health the oppor- 
tunities to live the dream life are possibly 
greater and more frequent than in any 
other field of human endeavor. Un- 
fortunately, public health work is usu- 
ally not associated with spectacular dis- 
plays which arrest popular attention 
and stimulate human emotions. The 
physician who relieves aches and pains 
has contact with human beings who 
honor and adore him and who tell the 
world of his greatness. The surgeon who 
explores the recesses of the body and 
cheats death of its victim is recognized 
as a human savior and is universally 
proclaimed. But the health officer or 
engineer who purifies a polluted water 
supply capable of dealing death and 
destruction to thousands, or who builds 
Sewers and plumbing systems, or who 
sanitates and pasteurizes the city milk 
supply, or who insures the safety of the 
food supply, or who drains swamps and 
controls mosquito life, or who purifies 
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the atmosphere in the home, in the fa 
tory and in the « 


any one of a number of other things 


mmunity or who does 


which make for human health and com 
fort, he remains unnoticed and uns 
The effective ness o! his efforts IS refle: t d 


merely in lower community death rates 


and in greater longevity. His contribu 
tion is to tl e entire community and not 
to any specific individual, and hence he 
is not acclaimed as a great public bene 


factor except perhaps posthumously and 


on rare occasions when he has eon pleted 


twenty-five or fifty vears of continuous, 
poorly remunerated service 

The better qualities resident in man 
are always stimulated during periods of 
emergenc) Witness the thrilling res 
cues at sea during storms and at great 
hazard to 
the task 


the rescue and relief work performed 


those happy to be chosen for 
Everv human heart thrills to 


during flood, fire, hurricane, earthquake 
and other catastrophes. It is a privilege 


and pleas ire to vive on such occasions if 


Witness TOO, the 


constant support of the needy, the care 


one is unable to serve. 


of the sick poor, the protection of the 
aged and the feeble, the 
womanhood and motherhood, the lend 


veneration of 


ing of a helping hand or a kind word in 
all the daily walks of life. During the 
recent depression, when millions were 
unemployed, no one in the United States 
was allowed to starve or to freeze to 
death. 
nobility inherent in all humans, of the 
realization of the dream life on earth 
There are few, indeed, who are so eal 
loused and disillusioned that they do not 


These are all instances of the 


respond to the vision of an ideal society, 
where men will love one another, where 
war will be banished forever, where want 
and misery have disappeared, where all 
will be equal and live in happiness. The 
sermon, the play, the lecture, the article 
that portrays this ideal state stimulates 
more joy in the human breast than any 
other form of intellectual message. Man 
has a yearning for Utopia and in his 
dream life will ever strive to attain it. 
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He may be frustrated and disillusioned 
again and again, but he will never live 
long enough to cease to thrill to its 
inspiring stimulus. We are all like chil- 
dren, and we carry our love for fairy- 
tales and miracles, in one form or an- 
other, down to the end of our days. 

The realistic aspect of life in human 
society is, alas, only too apparent on 
every side. The struggle for supremacy 
among nations and among individuals 
is one of the saddest of human spectacles. 
In 1914, Germany practically controlled 
the world, but she was not satisfied until 
she possessed and dominated it as well. 
Her ships traveled to the four corners 
of the earth. Her industries commanded 
the greatest respect and admiration 
everywhere. Her art, music, literature 
and culture were renowned. Her uni- 
versities and research laboratories were 
the mecca of students and scientists and 
the envy of everybody. She was rich. 
She was powerful. But something in- 
nate in her protoplasmic composition, 
something biological, made her want 
more. 

Within other nations the picture is 
essentially similar. Wealth is poorly dis- 
tributed. Some persons are fabulously 
rich, while others are incredibly poor. 
Some are greedy and avaricious and take 
more than their just share of this world’s 
goods. Those men who received fabulous 
bonuses in 1929 and 1930, sometimes 
as large as $1,500,000 and $1,600,000 in 
addition to a handsome monthly salary, 
were taking more than they deserved. 
Such men, it was said, were supermen. 
They could get business for their com- 
panies where ordinary individuals could 
not. The depression years exposed that 
fallacious theory. The supermen became 
mere ordinary individuals. The machin- 
ery in their industries did not function 
more actively than in others. They could 
not manufacture orders when orders 
were not available. 

The publication this year of the 
ridiculously exorbitant salaries paid to 
the producers, actors and other appen- 


dages in the moving picture industry 
the United States indicates the existe: 
of a racket which will have its day 
reckoning. Can the relative contributi 
to the welfare of society of professors 
research scientists and 
workers generally be determined by th: 
annual earnings in comparison to thos 
obtained by the moving picture ezars a) 
their appendages and by Big Business 
generally? Or does one’s nearness to t! 


professi } 


bulging money bags determine in 
large measure how much one gets? 
Another instance of realistic living 
is found in the lives of the racketeers 
the United States. They are the moder 
version of the Jesse James boys, w! 
looted and intimidated and killed to get 
The bootlege 
was a disgrace to our finer traditions 
during prohibition days. The industr 
racketeer has terrorized thousands, kill 
when necessary, extorted toll from bot 
labor union and employer. There ha 
been poultry racketeers, laundry ra 
eteers, bakery racketeers, fur racketeers 
clothing racketeers, ete., ad infinitw 
Always it was easier and safer to p 
tribute and to keep quiet than to do so1 
thing about it. It was only when 


something for nothing. 


munity decency became outraged at this 


open rape, and when by good fortw 
those in political power happened to | 
on the side of decency, that some of thes: 
rackets and racketeers have been broug 
toterm. The fact that racketeering is 
recurring disease leads one to susp 
that it is reasonably wide-spread, that 
never dies out altogether, and that 
becomes active once more in a given ¢0! 
munity when the conditions are favorab 
again. 

One would suppose that the realist 
life would at least be absent in the fie 
of religion, but that this is not so is a} 
parent to the informed. When a p1 
fessional traveler returning from Mexi 
reports that in a town of less than 10 
000 inhabitants there were so man) 


churches of one denomination that an 
individual could go to a different one 
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everv day in the year and not exhaust 
whether the 
ehurch is more interested in serving its 


the supply, one wonders 


adherents or promoting its own physical 
well-being, poverty and 
ignorance are wide-spread among the 
The same traveler reported that 
the 
represented 


especially as 


people. 
the ornaments 
eathedral of 

fabulous wealth. 
demned as being anti-religious or anti- 


and decorations in 
Mexico City 
One must not be con- 


church to give expression to such obvious 
materialism at the expense of human 
welfare. If revolt to such injustice has 
oceurred in other sections of the world 
where such conditions have been dupli- 
cated, it is at least understandable. 

Witness the rabble-rousing 
havior of a radio priest. 
spreading misinformation or half-truths 
truth, 
questions instead of 
statements, this self-appointed guardian 
of human liberty and champion of the 
common man flays communism and 
whips up the emotions of his listeners 
sets up 


be- 


Using innuendo, 


also 


as the whole asking suggestive 


making definite 


against innocent people and 
bogies to serve as smoke screens for the 
thing he desires earnestly to protect. 
Why does the radio-priest flay commun- 
ism so methodically? Is there danger of 
communism here? Is he afraid his 
church will be discredited here as else- 
where? There is no need for this fear, 
if the church is ethical, if it is not too 
grasping, and if it caters to the physical 
as well as the spiritual well-being of its 
people. If we can not expect to find the 
noble life among those who wear the 
cloth of the church, where shall we look 
for it? It is of course true and well 
known that all religions abound with 
noble selfless leaders. They add beauty 
and love and aspiration to the daily lives 
of millions. 

Even the fields of public health and 
education are not free of the poisonous 
virus of the realistic life. Teachers and 
matrons in the public school system have 
in some instances been appointed only 
or largely from one nationality and 





religion. School physicians employed on 
a part-time basis have not visited th 
schools under their supervision for vears 
but have had an understanding w he 
school principals to eall only if a ecard 
were exposed in the window Pub 
health nurses in some instances have 
been appon ted without adequate prepa 
ration and training and have funet 
without supervision. Tuberculosis hos 
pitals have served as free board and 
lodging institutions to large numbers of 
individuals, yresumab tubereu S 
who would enter in the fall, with th 
approach of cold weather, and depart in 


the spring when the weather was milder 
The appointment of untrained sanitar 
inspectors in health departments fron 
the politically deserving has 0o 


with astonishing frequency. Experiencs 
proves that public health and public 
education are sometimes used and ex 
tended as a means of distributing the 
wealth more eq iablvy and as a1 ins ol 
riving jobs to the *‘ deserving 
Vv 
The foregoing facts portray 

clearly the constant struggle between 
the effort to achieve the dream life in 
organized society and the realist hité 
that counteracts, retards and nullifies it 
For two thousand years of recorded 
time, and more, this struggle between 


good and evil, between tolerance and 


tolerance, between understanding and 
lack of understanding, between love and 


hate, between charity and greed has been 


roing on. Education, religious instrue 
tion, science, engineering, economics, 
sociology, psychology have not succeeded 
in bringing about a solution. The rea 
son, perfectly clear from a_ biological 


fundamentally man 


We have placed our 


+} 


that 
has not changed 

faith 
another 
failure. 
ean take the place of 


standpoint, is 


first in one system and en in 


and experienced 
] 


No system which man ean devise 


have always 


unsel 


integrity 
fishness, devotion to duty and the over 


powering desire to render justice to all 
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regardless of race, ereed, eolor or eco- 
nomic circumstances. It is certainly 
easier to modify systems, to replace 
democracy with authoritarianism, for 
example, but always the basic human 
elements involved remain the same. 
There may be a change of human objec- 
tive, from the mere accumulation of 
wealth to a struggle for political power 
and position, but the evils involved in 
living the realistic life remain unaltered. 

Efforts to transform man himself have 
failed because man is what he is. Educa- 
tion and environment can only bring out 
what he already possesses by heredity. 
They can not alter the basic pattern with 
which he is endowed. One environment 
may favor the appearance of certain 
characteristics, good or evil, but the 
others are there ready to come to the 
surface at the slightest opportunity. 
Perhaps some day the biologist, aided by 
the organic chemist, the biophysicist and 
the biochemist may learn how to control 
and modify the hereditary pattern or to 
alter the adult individual and in that 
way develop a new race of men capable 
of living the dream life. But until that 
day arrives, if it ever does, the world will 
go on more or less in the same way. His- 
tory teaches us, much as we regret to 
accept it, that it can not be otherwise. 

Is there no hope, then, for a better 
human society, where war and famine 
will be banished, where hate will be kept 
in abeyance and where human beings can 
live happily with reasonable security 
and with the knowledge that they can 
bring up their children with a reasonable 
approximation to equal opportunity? 
I firmly believe that such a human so- 
ciety is possible. The means of achiev- 
ing it, though simple to record, are 
tremendously difficult to attain. For to 
achieve it, we must recognize and admit 
that human beings differ in their heredity 
and hence in their potentialities. Some 
will have to be the workers of the world, 
while others will be the leaders, the in- 


ventors, the more significant contribut 
Each must be rewarded in accord 
his significance and his contribut 
There must not be, since there can not 
a dead-level society. 

Another difference must also be re 
nized, namely, that some men are 1 
just than others; some are more lh 
some are more scrupulous; some are 1 
tolerant and charitable and selfless 
short, we must recognize the fact 
some men are capable of leading 
directing the dream life better 
others. If a community can volunt: 
select such men as leaders—and it is « 
cult to visualize how a democracy 
ours can do that—then human so 
will approach the ideal state as clos 
as it can ever hope to do. This does 
mean that human society must be g 
erned by visionaries, by men who 
force and personality. There are 
who can live and plan and direct 
dream life who also have force and 
sonality. When we achieve this goal 
shall be putting our faith in men. T 
system will not matter. Their aim \ 
be service to their fellow men wit! 
the evils that frequently go with pov 
But in order to keep such men in pow 
in order to make it possible for the 
achieve and maintain the dream life 


will be necessary to implement them wit 


adequate force capable of keeping 
apostles of the realistic life in check 
Until that distant day arrives, if it & 
does, we must go on wrestling with t 
same problems of organized human s 
ciety, in greater or lesser degree, t! 
have challenged thinking man d 
through the ages. Here and there, 
isolated communities all over the wor! 


circumstances will thrust benevolent and 


wise leaders into positions of pow 


And in these communities, the world v 


see the closest approximation to the at 


tainment of the dream life for the b: 
period during which these unusual 
cumstances exist. 
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BEES RAISE QUESTIONS 





By Dr. HENRY S. CONARD 


PROFESSOR OF BOTANY, GRINNELL CO 


IN many ways, the behavior of bees 
suggests our own ways. Old beekeepers 
always attribute to their pets the will, 
the motives, the emotions that they 
recognize in themselves. Bee-keepers 
speak of bees in the language of human 
conduct. 

In comparing bees and men certain 
factors should be borne in mind. From 
the evolutionary standpoint, we are of 
course very distantly related to bees, but 
our common ancestry is not nearer than 
the segmented worms or perhaps the 
Cambrian Eurypterids which lived 100 
or perhaps 1,000 million years ago. A 
common origin of our protoplasm ex- 
plains perhaps the similarities between 
bees and men in their cruder chemical 
and physical structure, and even in the 
muscles, nerves, skin, digestive tracts 
and body fluids. Both man and bees are 
made up of proteins, fats and carbohy- 
drates; our active tissues are all protein 
in nature; we store excess food in our 
bodies as fat (insects are very oily) ; we 
consume carbohydrates and oxidize them 
for release of energy. We all get our 
protein and carbohydrate from the plant 
world, and give it back to the plants dur- 
ing life, as water, carbon dioxide and 
nitrogenous wastes, and at death our 
bodies return to dust. There is little 
reason to think that our common ancestor 
was capable of experiencing any of the 
appetites or emotions that we know in 
ourselves, although Jennings does assert 
that if the amoeba could be seen and 
known as we see and know dogs, we 
should attribute to the lowest animal 
organism known to science ‘‘states of 
pleasure and pain, of hunger, of desire, 
and the like, on precisely the same basis 
as we attribute these things to the dog.’ 


Man and the | 
so profoundly different in 


ney-bee are wever, 


most Tr 


spects 
p 


that we might almost regard them as in 
habitants of different planets. Where 
the two creatures resemble one another 
often seek some other explanation 
than that of 


it is due to adjustment on the part of the 


we 


common ancestry. Usually 


bee to the same world as that in which 
we live and to which we are adjusted 
For life is adjustment, and 
lack of adjustment quickly 
death. 

Our common ancestor was without any 
means for breathing air or for motion on 
land or for resistance to the desiccating 
effect of dry air, or for terrestrial hearing 
or smelling or seeing. It follows there 
fore that the and 
bees to terrestrial life have been achieved 
quite independently of each other. 

As to breathing, we draw air into our 


lungs, there load the blood with oxygen 


adjustments of men 


and then pump it throughout the body 
to carry oxygen to the tissues. The in- 
sect has a system of fine air tubes 


whereby the air itself is carried to every 
part of the body. the bee 
has six limbs to our four, and surpasses 
us completely by the possession of four 
But her limbs so closely 
ours—made up of two long pieces and a 
set of small pieces at the foot—that we 
not only speak of the legs and the feet 
of the bee, but we call the parts femur, 
tibia and Obviously this re- 
semblance is strictly superficial. It is 
not due to common ancestry, but to the 
nature of the 


For motion 


wings. resemble 


tarsus. 


mechanical world we in- 
habit. 

The skeleton of the 
tirely of her hard outer shell, which 
This shell also 


bee consists en- 


serves in place of bones. 
















































serves to prevent desiccation. Our bones 
are inside us, and consequently we must 
have a special waterproof skin to keep 
us from drying up. The powerful 
muscles of the bee are attached to prongs 
and bars of the shell, which often project 
far into the insect’s body. That this 
method is adequate is proven by the legs 
of the grasshopper and the wonderful 
flight of many higher insects. Once I 
saw a worker bee grasp a dead bee by her 
legs and fly up as high as the house and 
over a neighbor’s lot before dropping her 
load. The muscles of the bee are 
“*striped’’ exactly as are the voluntary 
muscles of the vertebrates. No worms 
have such muscles. 

The eye of the bee is too complex to 
describe in detail, but it depends upon 
the lens-shaped bodies of dense refrac- 
tive material which focus the rays of 
light. Of course, this is an adjustment 
to the nature of light-waves in relation 
to solid bodies. The food of the bee 
consists of nectar, or honey, and pollen, 
the latter being the richest bit of protein 
that plants produce. Why has man 
never found a way of eating pollen? I 
have tried it but without success; it 
didn’t taste good. The nectar of flowers 
is mostly a very thin solution of cane 
sugar which the bee sucks up and swal- 
lows into a special pouch called the crop. 
The crop connects with the throat of the 
bee, as our lungs connect with our esopha- 
gus. In the crop or later, the cane sugar 
is partly inverted or predigested, becom- 
ing dextrose and levulose. This is 
exactly the effect of human digestion 
upon cane sugar. 

In the hive, the bee regurgitates the 
thin solution of sugar which is received 
and placed in a cell of the honeycomb by 
a house servant. The water is evapo- 
rated by currents of air, set up by fan- 
ning by the wings of the bees. During 
this process the honey is tongued and 
tested by another class of workers. 
When a cell is full of sufficiently concen- 
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trated honey, it is capped over with wax 
and sealed. Now this honey, or necta ; 
serves as the carbohydrate ration for t 
bee, but pure cane sugar syrup does - 
as well. Consequently we may 
away from the bees all the honey 
make and feed them during the wint : 
on a sugar syrup. At this point 

digestions are very much like our 

but the inversion of cane sugar in bot 

eases is due primarily to the nature : 
the sugar molecules, not to the relat 
between bees and men. Nor should it | 
assumed that all protoplasms can us 

the sugars interchangeably. Many b 
teria can use but one or a few kinds 

sugar and will absolutely starve if gi 
only some other kinds. 

Well-finished honey is about 20 p 
cent. water. A colony of bees will 
sume from 20 to 40 pounds of honey d 
ing the winter months when they 
not leave their hives. For each pou 
of honey consumed, at least three qu 
ters of a pound of water and one hal! 
pound of carbon dioxide will be exha 
by the bees. That is, a hive of bees g 
erates seven to ten quarts of water d 
ing the winter, all of which must be ex 
pelled from the hive. It is a delicat 
matter to get enough ventilation to elin 
nate the moisture, and yet not tak 
enough cold air to freeze the bees 
Sometimes the water does condense 
the inside walls and top of the hive. I! 
it drips down and freezes at the entra 3 
to the hive, completely stopping the « » 
trance, the colony will quickly die 
lack of air, asphyxiated by its own « 
bon dioxide. 

The production of carbon dioxid 
bees, as by other animals, increases wi! 
the temperature and the activity of 
animals. When cold and at rest, be 
produce but little carbon dioxide 
need but little air. One cold evening 
early winter, I moved two hives, distur! 
ing the bees and setting them in mot! 
For some hours afterward it was neces- 


aides 00 







. ee ee 










h wi 
1ecta 
or 
s ju 

ta 
Win 
1 b 

| 

ire 
- 
1a 

; ' 
n s | 


Fi\ 
y Dp 
I 

















Bs 
a 


Heed De NB hp ik lend 


Sages 


Re oe 





BEES RAISE 


sary for them to keep up a vigorous 
fanning with their wings at the entrance 
of the hive in order to expel the vitiated 
air and to draw in enough fresh, cool air. 
On moving one hundred hives of bees 
one autumn, we packed the entrances 
tight with soft snow in order to keep 
the bees from emerging. But the 
directed a current of warm air against 
the snow and melted holes through it in 
from three to five minutes. 

In winter, or at any time of rest, the 
bees cluster together in a solid 
Those at the center are constantly work- 
ing out to the surface of the mass, while 
those at the surface are working in. A 
neighbor undertaking to kill a 
colony by freezing, uncovered the hive, 
spread the combs apart, and left them 
overnight. The next morning, with the 
temperature at 10° F., all the bees were 
still alive. By remaining in a compact 
mass and continually exchanging places 
they were kept warm by their own 
body heat (combustion of sugars). The 
healthy cluster maintains a temperature 
of 57° or above 

Bees can not void their excrement ex- 
cept when flying; at least it is believed 
they do not. During the winter their 
abdomens become greatly distended with 
waste matter. If their stores are of in- 
ferior honey, this condition will be in- 
tensified and may prove fatal. If 
wintered out of doors, bees usually find 
days in January or February when they 
ean fly out. Hence, wintering out of 
doors with sufficient protection is better 
than wintering in a cold cellar, for in 
the latter case so-called cleansing flights 
are impossible. Since bees can live all 
winter with only honey, i.e., water and 
carbohydrate for food, during these 
periods they use protein sparingly in 
their life processes, and they must be in 
a state of extreme protein starvation 
when spring comes. There are in honey, 
usually, a few grains of pollen, and some 
pollen is commonly stored in the hive in 


bees 


mass. 


smal] 


QUESTIONS og 


the cells St parate 
haps from these soure 


client protein ration, but 


only honey in winter 
The person! Tae ony bees 
SIStS OT three istes or CLASSe@S 8) S 


workers and quee! 
Drones are male bees. They are m 


larger than the workers 


in a hive by tens or hundreds 
drones can not gather h ney I 
and can not ev feed t mst s, b 
are fed by the workers They bu ! 
viciously but have no sting. Their 


contribution to a ¢@ 


mate with the queen, and since 
mates but once in her life, very few 
drones ever mate. Drones are reared 
from June into summer. In September 
the workers drive them out from the hive 
and prevent their return Ss 
starve to death or die of cold 

Drones are the product of unfer 
eggs laid normally in the rel s of 
the comb. All drones, ! ul 
fatherless, though they have grand 


fathers and stepfathers, becaus 


and workers develop from fertilized 
eggs, and have a male parent And a 
drone which mates with a queen will be 
the male parent ol hundreds of workers 
and a dozen or more queens 

Beekeepers always think of drones as 


lazy, happy-go-lucky louts, 


to do but eat, sleep and 


sunny days, waiting for an occasion for 
a mating. But for the drone, the mating 
is a serious matter, for the act is fatal 
The queen returns to the hive with tl 
end of the abdomen of the male torn off 
and hanging to her. 

There are from 20,000 to 50,000 (some 


say 80,000) workers in a strong colony 
The worker is an 


only 


unsexed female, wit! 


rudimentary ovaries, but in a 


queenless colony one or more of the 
workers may acquire the capacity to lay 
Probably this condition is brought 


lect d 


ergs. 


about by the excessive feeding of se 
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young bees. Such ‘“‘laying workers’’ 
never leave the hive and never mate. 
Hence they never lay fertilized eggs; 
their eggs are fatherless and hatch out 
only drone bees or males. Such a colony 
soon dies out, since no new workers can 
be raised and the life of a busy worker 
in summer is only five or six weeks. 
Workers hatched late in autumn live 
over winter, and do a few weeks’ work 
in spring. To get rid of laying workers, 
one has only to shake all the bees out of 
the hive in a grassy place, a hundred or 
more feet from the original position of 
the hive; the regular workers will easily 
find their way back to the old stand; the 
laying workers, never having been out of 
the hive, can not get back and will per- 
ish. Then the helpless, eggless colony 
will accept a new queen, if one is offered 
to it. 

Workers alone have mouths for col- 
lecting nectar and the honey-carrying 
crop. They also have combs on their 
front legs especially suitable for comb- 
ing pollen off their bodies. The second 
pair of legs has a notch through which 
the first legs can be pulled, to gather up 
the pollen; and the hindmost legs have 
each a little basket in which the pollen is 
placed and carried home. Workers dif- 
fer greatly in their use of this natural 
equipment. Some return home all dusty 
with pollen, and let their sisters clean 
them up. Others enter as neat as a pin, 
with huge sacks of pollen on their legs. 

Last summer a loaded worker entered 
an observation hive and _ presently 
walked along one side of the comb, then 
went over to the other side, rambled 
about over and through and under a 
cluster of bees, looking into various cells 
here and there and, finally, after several 
minutes, settled on a place to unload. 
She put her hinder legs deep into a cell, 
and remained for about a minute; then 
she pulled them out, leaving her two 
lumps of pollen loose in the cell. Imme- 
diately, another worker went in head 
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first and remained for about a mir 
When she came out, the pollen 

tightly and smoothly packed in the | 
tom of the cell. The bee which lost 


time in deciding on a place for deposi: 


ing her pollen was typical, for most 
seem always to be just milling ar 
aimlessly over the comb. Do not send t 
sluggard to the busy little bee to 

a lesson in efficiency. 

Observers remark the same cha 
teristic when the bees are building 1 
marvelous comb. They run about w 
out any semblance of order or conti: 
of work. A bee bites at the comb 
sticks on a bit of wax there, and runs 
while others follow. But meanwhil 
marvelous comb grows up befor: 
eyes! The wax is secreted in scal 
pieces on the under side of the abd 
of the workers. To produce the 
they eat vast amounts of honey and |! 
in characteristic clusters over nig 
The wax appears in a few hours. B 
consume about twelve pounds of | 
to make one pound of wax, but 
pound of wax will build enough com! 
contain sixteen pounds of honey. 
cell of the comb is not only hexago 
a response to the nature of the space 
which we live—but its axis slopes 
ward, so the honey will not drip 


There is, therefore, a very definite righ 


side up for honeycombs. 

There are three sizes of honeycor 
cells. Most of the cells are aln 
exactly one fifth inch in diameter 
long as the queen lays eggs in the 
as fast as they are ready, this size ce! 
made. If the workers get ahead of | 
queen, they build larger cells one f 
inch across. For storage of honey, « 
larger cells may be made. But al! 


variety is produced in an apparently dis 


orderly, helter-skelter manner by 4 
of workers, running about over the con 


We have absolutely no conception ot | 


a precise piece of work can be turned 


} 


out in this way. Nor can we believe that 
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BEES RAISE 


the method is economical or efficient 
Apparently it sueceeds merely by dumb 
by foree of numbers and 





persistence 
in defiance of time. 

The workers are custodians of the 
hives; it is they who fly out and sting 
But the different varieties 
The 
after 
will 


the intruder. 
f bees differ greatly in irritability. 
gold-banded Italians sting only 

rough handling, but a black bee 
probably sting you if you simply stand 
within five feet of her doorway. This 
reaction is changed by puffing smoke 
into the hive or upon the bees. Certain 
it is that smoke induces the bees to rush 
to the combs and gorge themselves with 
honey without stopping to sting the in- 
truder. After smoking the bees one can 
open the hive, lift out the combs one by 
one, and inspect them minutely. Some- 
times not one bee will attempt to sting; 
at other times, however, a half dozen will 
leap on one’s hand at once and sting 
with great energy. Why the calming 
influence of smoke? 

Animals and plants respond to natural 
stimuli in a manner that has proven, in 
the last million years of experience, to 
be useful and profitable. A new and 
strange stimulus will call forth one or 
another of the reaction patterns that 
have been established by age-long experi- 
Is smoke a new experience, and 
the reaction fortuitous, or is it a very old 
stimulus with an adaptive reaction? 
Since bees have lived for ages in hollow 
trees, the smell of smoke may indicate to 
them that their tree is on fire and that 
the colony should move. So the bees 
load up with honey and get ready. It 
is probably possible so to smoke a hive 
that the workers will leave it, taking 
their queen along, but usually the queen 
simply hides among the bees or in some 
corner of the hive. This hiding of the 
queen is doubtless a reaction to the stimu- 
lus caused by opening the hive. In all 
the pre-human period bee hives have 
never been opened up and the combs 


ence. 
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removed except by | latory a s 
And the combs were never put back in as 
I do it until the invention of the moval 
frame in 1852 Under such conditions 
the preservation ol the colony dep naec 
upon the queen being hidden ar 
mass of the bees, or tucked away in some 
deep crevice Then when the marauds 
had gone, she id come out and j 
the remnant of her family to reestablis! 
a home in the same or another hole in the 
tree 

So when I smoke my bees, and pro 
ceed to tear open their hive, I turn St 
two ancient behavior patterns—the b 
havior suited to a burning tree and t!) 
suited to an attacking animal. Fo 
first, the bees fill up with honey 
not sting; for the second, they sting \ 
lently and hide their queen. The bus 
ness of the beekeeper is to keep e1 
smoke in the air to hold the inse 
the burnt-tree type of reaction. Eve 


so, why the difference in irritability 
the several varieties of bees? 
The ability of 


two ft rour 


bees to make long Jou! 


neys miles—and return 


unerringly to their own hive is remark 


able. The feat becomes more interesting 
when we see the bee yard containing 50 
to 100 hives, all made as nearly alike as 


modern and paint can make 


that 


machinery 


t} ere 


them, and packed so closely 


beekeeper TO pass 


is Just room for the 


between them. But interest culminates 
when we learn that this skill is the re 
sult of careful training. A young | 

first emerging from the hive suns her 


self on the front porch. Later she 
out a foot or two and buzzes about facing 
the hive. Then she 


farther, still facing the hive 


goes farther 

Say to ten 
or fifteen feet. Finally she makes a real 
collecting trip 

Last summer I placed a comb of 
in an observation hive, fastened them 
placed them in the cellar to cool off 
They settled down at once. 


} 


veers 


Twenty-four 
hours later I found they were humming 
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in a tone that indicates mild excitation. 
(One can tell what a bee is likely to do 
next by the tone of her humming, just 
about as well as you can predict the next 
act of a dog or a person by the tone of 
his voice.) I took my bees out to a new 
location and opened the little doorway. 
It was six P.M., just growing dusk. In a 
few minutes one bee found the open 
door. She crawled out, made sure of 
her freedom, and then stood by the door 
and buzzed till you couldn’t see her 
wings. Soon another came, and she 
buzzed too. Then they all made for the 
door and poured out in a stream, mostly 
taking wing at once. For several min- 
utes they made quite a swarm within 3 
or 4 feet of the little hive, milling about 
in the air, all facing the hive. Then they 
spread out farther and farther, to 100 
feet or more. I thought they must all be 
gone. But while I thought it, the crowd 
gathered again by the door, and all 
poured in as eagerly as they came out 
before. In a trice all were in and quiet. 
Had they been studying the location? 
Ordinarily, when collecting, they run 
out of the hive and take wing without 
a look behind; and returning, swoop out 
of mid-air directly into the doorway. 

When it is necessary to move a colony, 
one should place a board or net in front 
of the hive in its new location, so the 
bees will be compelled to take notice as 
they come out. The obstruction can be 
removed after a day or two. There is no 
doubt that bees can learn to find a cer- 
tain location, both for their home and 
for their collecting grounds. A good 
collecting ground is revisited until its 
resources are exhausted. Then a new 
place is sought and similarly worked. 
Ability to do this is essential to the life 
of the bee. 

I do not see in this any general ability 
to learn. It is only an adaptation to the 
peculiar life of bees—gathering nectar 
from the successive fields of flowers from 
season to season—and the change of 
abode when swarming. It does not indi- 
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cate any ability to learn in an) 
realm of knowledge. 


When bees are much agitated by a ¢ 


turbance in the hive or by the exciten 
of stealing made-up honey from w 
ever source (‘‘robbing’’), the bees 
not usually settle down until nightf 
they have to sleep it off. The lengt! 
time for relaxation depends on the 
tensity of the stimulus. So it is wit 
person. When he is greatly excited 


gets a large dose of adrenalin p 


into his blood from those little glands 


his back. And he simply can not sett 


down until that disturbing hormo: 
oxidized or eliminated or sent back t 
place. Ritter suggests that the hu 
organization is unified by horn 
Does the bee have hormones? Di 
puff of smoke let loose in her body fi 
some guiding substances from som 
den gland? And when I open the 
do I stir up some other hormone, w! 
keeps Miss Bee literally on pins 
needles until the hormone works 
out? 

Speaking of robbing, whenever 
find a chance to gather real honey, r 
made, they go for it and earry it 
with the utmost haste and energy 
often tear a comb to pieces, a thing t 
never do in their own hives. They 
one another while gathering th 
They are unusually irritable and lia! 
sting. Once about noon I left a 
combs, wet with honey, exposed it 
shed. On getting home at five o’ 
I found the air full of bees buz 
around the shed and the shed crow 


Ol 


with bees. A neighbor down the st! 


called my attention to the great num! 
of bees buzzing around his hous 
bees stirred up by the experience 
robbing. Were I a Maeterlinck, I « 
describe them as exhibiting all th 


sions of a madhouse or an army. Wit 


nightfall, the bees mostly came | 
I put the exposed combs under cover 
candle light, and next day all was qu 


y 


Bees sting in different ways at diff 


nt ee E 
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BEES RAISE 


ent times. If one alights quietly on one’s 
face or hand, she means no harm, and 
soon flies away. If she gets into one’s 
hair by accident, she hurries down and 
stings. Why? because among the hairs 
she feels caught; the reaction is to injure 
and drive away the enemy. If 
alights on arm and sleeve 
presses down on her, she stings. A drop 
If her hive is dis- 
turbed out with a shrill 
whistle of the wings, and the intruder 
is in for it. She alights on his glove, 
bends down her abdomen and 
thrust. It misses its goal in the soft fuzz 
of the gloves. She thrusts again, with 
a violent contortion, Again 
she thrusts, with a violence that nearly 
bends her double, and draws her abdo- 
One is obliged to 


she 
one’s one’s 
of ammonia cures it. 


she comes 


gives a 
she misses. 


men into a sphere. 
think of it as an expression of baffled 
rage and savage bitterness. She 
and behaves like a veritable little fury. 

The queen fulfils the Christian admoni- 
tion that he who would be greatest must 
all. (That is the only 
Christian virtue about She 
absolutely no freedom of action what- 
She can not feed herself, but is 
fed by her daughters. When she lays 
too many eggs, the workers withhold 
food and she lays fewer. If she lays too 
few, they feed her up. So do beekeepers. 
If that doesn’t bring results or if 
lays only unfertilized drone eggs, she is 
carried out and killed, and a new queen 
is raised. If she lays eggs in small wax 
cells, and she is young, she lays fertilized 
female eggs; if the cell is a large one, 
she lays unfertilized drone 
seems to be simply a matter of the size 
of the cell. When the bees are moved 
to swarm out and leave the hive to start 
a new colony, the queen goes along with 
them. If she doesn’t go, a guard of 
workers goes in and gets her. Two sum- 
mers ago a swarm came out of one of my 
hives. I caught the queen with difficulty 
and awkwardness. put her in a cage after 
much fingering, and gave her and her 


le TT yks 


be servant to 


bees. ) has 


ever. 


she 


eggs. It 
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Next mor 


flock a new hiv 


her lying dead in front of the hive, wit 
a few bees crawling over her. Author 
ties tell me I handled her too mucl Ss 
got a strange smell and the workers 
killed her 

When a hive is opened on a day 
and rain falls into the hive, the workers 
are likely to kill the queen These are 
reactions Tor whl h It IS not eas to 


see an explanation. Once a colony was 


left queenless by such madness and wit] 


out hope of ever getting a queen 


to themselves they would have die 
But they were given the makings of a 
new queen, which they accepted, and 
raised a queen and produced 15 p 
of good honey 


Ou ens 


actly the same kind of eggs 
}] 


large cells, as big as 


and workers come from ex- 


(Jueens art 
raised in very 
litt] and are fed as 


end of one’s e finger, 


larvae upon very rich food called royal 


jelly. If one takes a young worker out 
of he r cf 1] and places her in a big cel 
with a bit of royal jelly, the bees will g 
and make a queen of het Or the 
queen is removed, the bees will make sev 
eral queens from the recent! laid eggs 


When, in 16 days, those new queens ar 


hatching there are exciting times 


A queen emerges trom he r cel with 
' 


number of complete heh mor pat 


One day a worker came by just as a 


queen emerged. She jumped on the 
worker and was about to give the deat 
blow with her powerful sting when s! 
suddenly stopped and got off My 
formant remarked that ‘‘she discovered 
her mistake.’’ Did she? Soon she met 
a newly hatched queen Again she 
leaped on and this time she plunged het 
sting into the abdomen of her victim 
between ihe plates of armor, and the vi 
tim curled up and died. 

After killing all her immediate rivals, 
the young queen lives quietly for a day 
or so, and then goes out on her mating 
flight. A few workers go with her 
They fly up into the air and are gone 
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a few hours in the middle of the day. 
She meets the drone in flight and re- 
ceives into a little sac enough sperm cells 
to supply her egg-laying for two, three, 
four or even five years—200,000 to 1,- 
000,000 male sperms. She returns to the 
hive with a high degree of certainty. 
Whether she finds her own way back or 
is guided by her more experienced at- 
tendants we can not say. Having re- 
turned, she is groomed by her maids, and 
in two or three days more begins her 
career of egg-laying. On occasion a vig- 
orous young queen can lay 2,500 eggs a 
day, more than twice her own weight! 
For various reasons we often want to 
give a new queen to a colony—a queen of 
our own selection, which is quite possible 
if done correctly. First we must remove 
the present queen and be sure that no 
laying worker is at hand. It is well to 
wait three or four days until the bees 
have themselves built queen cells and be- 
gun to raise new queens. Then destroy 
all these beginnings, and the colony is 
hopelessly queenless. There are many 
ways of introducing new queens. Of 
course, the situation is absolutely new 
and strange in the experience of bees. 
They have no behavior pattern for such 
a situation. It can only call out some 
kind of behavior that has been developed 
for some other circumstances. 
Sometimes in adding a new queen 
to a queenless colony this colony is 
joined with another. Now there are 
only two natural situations where a large 
number of bees enter a colony: First, 
where a swarm settles in a hole that is 
already occupied; in this case there is a 
strange queen as well as strange bees— 
hence some of the behavior towards 
strange queens. And, secondly, where 
the strangers come in to rob and carry 
off honey. In either case, the rightful 
owners do all in their power to drive off 
and kill the invaders. This, then, is the 
natural reaction when two colonies are 
united. Last summer I put a small 
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group with a bigger one, and next d 
the ground in front of the hive was |i: 
tered with dead bees. Apparently ey 
stranger was killed. To obviate this dif 
culty, some beekeepers turn in a quart 
two of strange bees into the hive and t] 
sprinkle in a quart or so of water. 1 
water changes the type of reaction. 0; 
old man tells me: ‘‘Oh, no trouble at a 
If they get to fighting, just get a sp: 
ful of flour and dust it into the hive a 
over the bees. Then they get so bus 
cleaning each other off that they forg 
all about their quarrel.’” Why does 
work? 

I have spoken of the bee as a combi 
tion of hereditary structures and 
haviors. But it must be remember 
that the parents of worker bees 
drones and queens, and these parents 
not have the characteristic structures 
nor the industrious or warlike habits 
workers. How can workers inherit cha: 
acteristics which their parents do 
possess? Only, as some wag said, 
inheriting from their maiden aunts. 

While this inheritance has been 
sidered a problem, it is really not s 
Or, rather, it is a commonplace proble: 
and part of all considerations of | 


ity. Bees are improved by breeding 


from those queens whose offspring 
most productive and least irrita! 
And nature too has certainly bred fro: 
those queens whose offspring best fitt 
themselves to their surroundings. 

It is very easy for me to believe t 
the bee is a kind of automaton—a . 
plex of physico-chemical reactions bo 
by and leading to a complex of behav 
patterns—and that all is dependent 


the nature of the materials and forces 


of our world and the million-year-0! 
inherited experience of bees. But if t! 

conception of the bee is true, what am | 
If the bee could observe me as objective’, 
as I observe her, would she not defi 
man in exactly those same terms? (a! 
she do otherwise? Can I do otherwis 
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SCIENTIFIC PROGRESS AND THE EVOLUTION 
OF CAPITALISM 


By Dr. GEORGE W. EDWARDS 


COLLEGE OF THE CITY OF NEW YORK 


NATURE OF CAPITALISM 

Ir is necessary for the purpose of this 
paper on the evolution of the capitalist 
system in relation to scientific progress 
to attempt first a statement of the essen- 
tial characteristics of capitalism, even 
though it would be difficult to obtain 
among economists a general acceptance 
of the characteristics as herewith given. 
Capitalism must be viewed not narrowly 
but broadly as an integral part of civiliza- 
tion. To understand the nature of capi- 
talism it is necessary to consider not only 
its economic but also its non-economic 
characteristics, including the psychologi- 
eal, social and legal. From the economic 
viewpoint, capitalism is a system wherein 
the activities of production, consumption, 
distribution and exchange acquire certain 
distiuctive characteristics. Under capi- 
talism production is essentially large- 
scale in nature, and consequently seeks 
a widening market. Capital becomes of 
increasing importance as a factor in pro- 
duction, and labor is free to sell its ser- 
vices for a wage. Consumption is varied 
in nature, since income determines the 
needs of society, instead of the needs 
governing income, and the distribution 
of income among the members of society 
is such that a large proportion goes to a 
so-called middle class. The exchange 
system is conducted indirectly through 
the mediation of money and credit, and 
so capitalism operates under a price sys- 
tem with valuation having a definite 
pecuniary significance. Viewed from the 
standpoint of psychology, capitalism 
flourishes because of the profit motive in 
human beings who are driven to economic 
activity because of the urge to acquire 





wealth not for use 


having 


income and 
but for the sake of 
wealth. 


greater 
im ome and 
Capitalism possesses the social 
characteristic of a growing urban popu 
lation. 
which recognizes and protects the rights 


It also implies the legal concept 


of private ownership of property. Under 
capitalism the technocological character 
istic of labor-saving devices in the form 
of machines is well developed. 

Certain political characteristics 
also frequently considered as 
features of capitalism. It is 
imperialism, in the sense of an aggressive 
over-seas expansion by political force, is 
an essential concomitant of capitalism 
However, imperialism was present before 
the 


expansion of the 


coming of capitalism, such as the 


Athenian state, while 
imperialism was at a low ebb in the first 
half of the 
capitalism. It is 
liberalism is an 


inder 
that 


institution of 


nineteenth century 


also maintained 
essential 
eapitali but capitalism existed bef 
i pl alism, DUT Capltalism existed el 
the coming of liberalism, and moreover 
capitalism exists to-day in lands such as 


Italy where liberalism does not prevail 


It is, therefore, best to limit the con ept 
of capitalism to the characteristics given 
above. However. consideration VW il] he 


given to the political habits which charac 
terized the various stages of social evol 
tion. 

We will now seek to trace the evolution 
of the institutions which constitute cap)- 
talism with particular reference to the 
relation between them and scientific prog- 
ress. It is assumed that social institu- 
tions pass successively through a rising 


stage, a developed stage and a declining 


stage which embraces the rising stage of 
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the new institution which is replacing the 
old. It is, however, essential to note that 
such evolution does not take place in any 
fixed or rhythmic cycle, and _ static 
periodization of social institutions must 
be avoided, for in the developed stage 
there may well come a point of crisis 
where an institution may either enter the 
stage of decline or may go forward to 
even further development. It is also 
necessary to recognize the fact that some 
institutions of capitalism did not begin 
with capitalism, but were present in pre- 
capitalist systems. However, these insti- 
tutions became stronger and more preva- 
lent under capitalism than under the 
previous systems. It is quite probable 
that post-capitalist systems may similarly 
possess institutions which exist now in 
limited form under capitalism. 


PRE-CAPITALIST SYSTEMS 


In order to understand how capitalism 
evolved it is essential first to review 
briefly the preceding systems in the his- 
tory of civilization. These earlier sys- 
tems may be termed the collectional, the 
nomadic, the city-state and the feudal. 
In Europe the collectional stage covered 
the period from the dawn of history until 
about 12,000 B.c., and over these many 
centuries society, organized in family 
clans, lived by directly appropriating the 
gifts of nature. In the nomadic stage, 
society grouped into tribes, made some 
technological progress through sharpen- 
ing its crude tools by grinding and pol- 
ishing and also made economic advance 
through domesticating animals. In time 
the nomadic tribal system gave way to 
the city-state such as Sparta, Athens, 
Carthage and Rome, which were essen- 
tially political organizations formed to 
protect the lives and property of their 
own members and to exploit the lives and 
property of others. As a result, the city- 
states often engaged in total wars, such 
as the struggle between Carthage and 
Rome, which were fought for many years 


and for the objective of destroying the 
Society now made 


enemy completely. 
definite technological progress, since 
not only improved its tools but als 
learned mechanical principles, such as 
the wheel and axle for chariots and oars 
and sails for seagoing ships. The pyr: 
mids of Egypt and the aqueducts of Rom 
are enduring evidence of the technolog 
cal advance of the city-states. It is inte 
esting to speculate why this technological] 
knowledge of the ancient world did not 
result in the development of the machine 
and its extensive application to economic 
life. The factors which prevented such a 
development of the machine in the an- 
cient world were probably the existence 
of slave labor which, because of its cheap- 
ness and its inefficiency, nullified the 
practical use of machines, and also the 
lack of an adequate supply of metal for 
tool-making. 

Notwithstanding these limitations, the 
city-state possessed to a degree some of 
the essential psychological, legal and so- 
cial institutions of capitalism. The desire 
for acquiring wealth was strong as evi- 
denced in the denunciation of the busi- 
ness class and of the usurers by the 
writers of the Old Testament. Owner- 
ship of private property gradually be- 
eame recognized in the early Greek and 
Roman laws until they were codified by 
Justinian. In time not only rights of 
private property but also liabilities under 
contract and under debt were defined 
Moreover, the city-state included cities 
where large numbers were centered, but 
the total population still lived in rural 
communities. 


FEUDALISM 

The city-state attained its highest de- 
velopment in Rome, and through the 
strength of its military power and the 
soundness of its governmental system 
this civilization flourished for several cen- 
turies. In the course of time even this 
powerful organization declined and was 
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replaced by feudalism which lasted for 
about a thousand years. Feudalism was 
essentially a military and legal system 
which sought to protect life and property 
after the collapse of the Roman Empire. 
In its early stage, from about 400 to 1000 
a.D., one dreary century followed another 
with society falling to ever lower levels 
of human misery, and the flickering light 
of civilization was kept alive only in the 
monasteries. The one social achievement 
of the period was the contribution of 
early Christian thought in 
slavery and preaching the principle of 
free labor. However, a large part of the 
population continued in serfdom. 

The developed stage of feudalism, ap- 
proximately from 1000 to 1400, witnessed 
social progress. The technological ad- 
vance of this period is evidenced by the 
medieval cathedrals and guild halls which 
still remain. Western Europe now at- 
tained political, ecclesiastical and lin- 
guistic unity. For the first time since the 
fall of Rome a large part of Europe was 
brought under a single political control 
through the Holy Roman Empire. Also 
important was the unity of faith and the 
coordinated religious civilization of the 
Res Publica Christiana. This vast do- 
main of the state and church was bound 
together by the use of the common lan- 
guage of Latin. Local economic 
ordination was accomplished in the rural 
communities through the manorial system 
and in the towns through the guilds. 
The inhabitants of the towns acquired 
the status of free citizens, but on the 
manors serfdom largely prevailed, and 
labor was generally not free to choose its 
occupation. 

The economic policies of both the 
church and of the guild system aimed to 
restrain the growth of capitalist institu- 
tions. The church sought to check the 
profit motive by the theory of the just 
price and by the condemnation of usury. 
Thus consumers were to be protected 
from the avarice of producers, and bor- 


opposing 


co- 





rowers safeguarded from the deprecation 
of lenders. The 
stifle competition, prevent unequal ac 


cuilds endeavored to 


mulation of capital by one member as 
against another and enforce a standard 


living wage for all Thus under feudal- 


ism, through authoritarian regulation, 
production operated in a local market es 
sentially for use, to provide the individ 


ual member with the necessities for 


meeting his immediate needs, and expe 

ditures for these needs were determined 
by the income of the individual. Unity 
and stability were the underlyin; 


of the system. 


Rise or CAPITALISM 


Leading students of capitalism are not 
in agreement as to the exact time of the 
rise of capitalism. Tawney places it in 
the eleventh century, and Sombart in the 
twelfth century. It is difficult to fix the 
time for the beginning of capitalism, but 
for this study it is sufficient to note that 
capitalism rose as feudalism reached its 
apogee after the thirteenth century. 

From the fourteenth to the eighteenth 
eentury Western Europe 
drastic institutional changes in its polit 
ical and habits. In 
unity gave way to variety and stability 
to flux. First the Holy Roman Empire 
vielded to national sovereignties. The 
growth of had a 
beneficial and an adverse effect. On the 
one hand, it led to the more effective pro 
tection of private property rights within 


experi need 


religious veneral 


these national states 


gave the 
encouragement to the 
On the other 
led to 


the new national borders and 


necessary legal 
accumulation of capital. 
hand, the growth of nationalism 
overseas expansion and to bitter inter 
national wars, particularly throughout 
the eighteenth century when the great 
colonial powers clashed in the valleys of 
the St. Lawrence and of the Ganges 
The important institutional 
change was the replacement of Catholli- 


second 


cism by numerous Protestant sects over 
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a large part of Western Europe. So- 
ciety, no longer tolerant of the economic 
rules of the Church, turned to material- 
istic concepts of life; the individual no 
longer toiled merely to provide for his 
limited immediate needs, but, impelled 
by the new capitalistic spirit, worked to 
satisfy demand unlimited in scope. 

For a number of years social scientists 
have been engaged in an acrimonious 
controversy as to whether the capital- 
istic spirit was the fundamental cause 
of the rise of Protestantism. It has been 
argued that Protestantism, and particu- 
larly Calvinism, recognized usury and 
other economic practices banned by the 
Catholic church, and that religion was 
thus employed to further the ends of 
the rising capitalism. However, as 
shown before, the acquisitive spirit ex- 
isted even in the Ancient World, and it 
is probably nearer to the truth to say 
that Protestantism, as part of the Re- 
naissance movement toward realism, en- 
couraged thrift and hard work, thereby 
bringing about a changing attitude to- 
ward life and thus stimulated the 
growth of the capitalist spirit. Un- 
questionably the new social attitude in- 
troduced by the Reformation contrib- 
uted to the decline of feudalism and the 
rise of capitalism. 


Op CAPITALISM 


The fifteenth and sixteenth centuries 
witnessed marked technological progress 
which deeply influenced all phases of 
European civilization. The discovery of 
the magnetic compass and the improve- 
ment of shipbuilding enabled Europeans 
to cross oceans, and the age of discovery 
followed: the printing press made pos- 
sible the dissemination of the ideas of 
the Renaissance. New mining methods 
enabled the profitable exploitation of the 
mineral resources of Europe; and in 
southern Germany mining operations 
were conducted on a large scale, even in 
the form of what may be described as 





cartels. Technology affected not only 
the arts of peace, but also of war, for 
gunpowder smashed the last strong. 
holds of political feudalism. The ma- 
chine was extensively used in military 
operations, and war now required the 
services of the engineer as exemplified 
by Vauban. 

The furnishing of capital and credit 
for all these operations made necessary 
the development of a financial system, 
including bankers, such as the Medici 
and the Fugger families, and exchanges 
for transactions in goods and moneys. 
As early as the twelfth century securi- 
ties were used in financing business 
transactions, but such cases were ver) 
rare until the nineteenth century. 

This period of incipient capitalism 
witnessed a rapid accumulation of cap- 
ital. The influx of precious metals 
from South America, the extensive com- 
merce in raw materials, foodstuffs and 
ornaments and the mining operations 
in Europe brought enormous profits 
Not only did capital increase in amount, 
but it also changed in form and in 
social ownership. Under the feudal 
system capital was mainly fixed in the 
form of land, whereas under capitalism 
a large proportion was in liquid form 
such as raw materials and cash. To a 
large extent the social ownership of cap- 
ital shifted from the landed aristocracy 
to the merchant and to some extent to 
the banking class. In many cases the 
wealthy merchant and banking families 
married into the old nobility to create 
a new aristocracy. For the greater 
part the new economic groups formed an 
ever-growing middle class of its own 
which for the first time became an im- 
portant factor in the social order. An- 
other important social movement was 
the growth of large cities such as Naples, 
Paris and particularly London. 

Thus by the end of the eighteenth 
century the system prevailing in West- 
ern Europe had acquired the character- 
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istics of capitalism, as explained at the 
start. There the begin- 
nings of production on a large scale, 
an expanding market, no longer local 
but now national in scope, the increas- 
ing importance of capital, a laboring 


were now 


elass free to choose its own occupation, 
a varied consumption, a widening dlis- 
tribution of income with the rise of a 
middle class, a and credit 
system, a strong profit impulse unfet- 
tered by the restraints of the church, 
the growing use of machines, the recog- 


monetary 


nition of private property and the grow- 
ing urbanization of population. 


Rise oF THE New CAPITALISM 

The end of the eighteenth and the be- 
ginning of the nineteenth centuries 
marked the passing of what may be con- 
sidered the old capitalism and the com- 
ing of capitalism. 
years Western Europe, particularly En- 
gland, experienced a rapid advance in 
technical knowledge, invention and 
physical science, generally described as 
the industrial revolution. To early 
commentators it seemed a new and sud- 
den movement. However, as noted be- 
fore, technological advance was moving 
forward for several centuries and so the 


new Over these 


industrial revolution was neither new 
nor sudden. The movement was, how- 
ever, distinctive in that science, which 


had hitherto been the concern of a few 
intellectuals, now absorbed the interest 
of many hard-headed business men, who, 
as a result, hit upon important inven- 
tions and discoveries in textiles, trans- 
portation and other economic fields. 
One of the distinctive institutions of 
the new capitalism was liberalism. It 
was essentially a revolt against the re- 
straints of both the church and the state, 
and developed an intellectual attitude 
favoring individual freedom which ex- 
erted a profound effect upon society. 
Liberalism had definite political, eco- 
nomic and technological results. It led 
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to the secularization of the state and the 


exclusion of the church from temporal 
affairs. Liberalism brought about the 
growth of democracy, the widening of 


suffrage and the development of repre 
sentative government in the conduc 
and local 
field, the doctrines of 


were spread by the great classicists who 


national affairs. In the ec 


nomic liberalism 
preached individual initiative and laissez- 
faire, and urged the removal of the re- 
strictions of the state from both domestie 


and international business operations 
At home business was to be eondaue ted 
on the basis of free competition, and 


abroad there was to be a world economy 
operated under free trade and the inter 
national labor Science 
essentially dynamic in nature, fl 
under the freedom offered by the political 


division of 


1 ’ 
irished 


and economic principles of liberalism 


Another potent institution of the new 
capitalism was the pacific nature of in 
ternational relations in the nineteenth 
The Napoleonic Wars may be 


regarded as a continuation of the intense 


century. 
international rivalry of the old 
ism. The period from the banishment of 
Napoleon to St. Helena to the outbreak 
of the World War was comparatively 
peaceful in nature. True, 
were marked by several wars, but they 


capital- 


these vears 


local in nature, usually short in 
duration, fought 
and their effects were not serious 
the fires of imperialism abated after the 
virtual destruction of the Spanish and 
French the 
loss of the Great 
Britain. 

A third characteristic of new capital- 
ism was the internationalization of the 
market. Under the old capitalism the 
market had expanded from a local to a 
national area, but under the new capi- 
talism the market became thoroughly in- 
ternational in scope. The growing out- 
put of the factories was sold not onlv at 
home but also abroad. In addition there 
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was also the export of a growing volume 
of capital from such countries as En- 
gland, Holland and Belgium. 

A fourth important development un- 
der the new capitalism was the creation 
of a financial mechanism for mobilizing 
capital through the use of stocks and 
bonds. Under the domestic system of the 
old capitalism the worker supplied the 
fixed capital in the form of tools and 
workrooms, while the entrepreneur fur- 
nished the working capital to pay for 
wages and raw materials. This structure 
of capitalism was entirely changed by 
the technological improvements of the 
nineteenth century, for under the factory 
system of the new capitalism the entre- 
preneur contributed not only working 
capital but also fixed capital in the form 
of factories and machines. 

In the past business was largely or- 
ganized in the form of single ownership 
or partnership, and capital came from the 
entrepreneur or his associates. In the 
nineteenth century under the French 
Commercial Code and the British Com- 
panies Act, the corporation acquired 
limited liability and formation under a 
general rather than a special act, and as 
a result became the dominant form of 
business organization. Capital was now 
provided larvely by the investor who pur- 
chased the securities of corporations and 
of governments. 


DEVELOPED STAGE OF THE NEW 
CAPITALISM 

Throughout the nineteenth century 
the new capitalism moved from its early 
to its developed stage. This evolution 
took place at different times in the leading 
countries of the Western World. By the 
middle of the nineteenth century the 
old order in England, Holland and Bel- 
gium gave place to the new; by the end 
of the second quarter of the century 
France and the United States experi- 
enced the ascendancy of the new capital- 
ism, and in the last quarter Germany, 


Switzerland and the Scandinavian eo) 
tries attained this stage. The rest 

Europe, as well as Asia and Sout} 
America, continued in various stages oj 


social evolution, and in some cases insti. 


tutions of feudalism survived along wit] 
those of the old capitalism and of the ris 
ing new capitalism. 

In the developed stage of the ney 
capitalism technological advance was 
longer left to the chance of the business 
man in his workshop but was largely th 
result of the systematic research of th 
scientist in his laboratory, particular) 
in the field of electricity and chemistrn 

In the developed stage the distinctiy 
institutions of the new capitalism er 
stronger. Political liberalism made ray 
progress with the creation of constit 
tional monarchies and of republics. Th 
market became more and more interna- 
tionalized in nature as the area of 
enforcement of contracts widened, as cu 
rencies were placed on a gold basis 
and as uniform commercial codes were 
adopted. As a result the internatio: 
flow of goods and of capital was enco 
aged. The financial mechanism 
mobilizing capital through the flotations 
of stocks and bonds was perfected wit 
the formation of powerful incorporat: 
banks replacing the old private bankers 
and the operations of stock exchanges in 
the metropolises of Europe and th: 
United States. 

Under the new capitalism population 
experienced its most rapid increase in al! 
history, for from 1820 to the outbreak of 
the Great War the number of persons in 
the world doubled. A large part of this 
increasing population was sustained at 
an ever higher standard of living, for 
income and wealth rose sharply and were 
widely distributed. In the latter half of 
the nineteenth century the standard of 
living of society as a whole was higher 
than in any other period of history, for 
the world was producing more coal, more 
iron, more cotton and more wheat, and at 
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the same time the consuming power of 
Western Europe and the United States 
was highly satisfactory. Unquestionably 
the developed stage of the new capitalism 
represented the highest level of social 
progress in all the history of civilization. 
These conditions refuted the gloomy 
Marxian forebodings of crises of increas- 
ing severity and of deepening social mis- 
ery, resulting in the disappearance of the 
middle elass and eventual revolution. 
The error of Marx lay in the fact that he 
mistook the passing of the old capitalism 
for the passing of capitalism as a whole, 
and although he recognized some of the 
characteristics of the new capitalism, he 
underestimated its strength. 

In certain respects in both its early 
and developed stages the characteristics 
of the new capitalism were the same in 
nature as those of the old capitalism but 
only more pronounced. The technologi- 
eal advances of the industrial revolution, 
although on a greater seale than before, 
merely continued the progress of the pre- 
vious centuries. Similarly, the economic 
characteristics were about the same as be- 
Produe 


tion had been expanding throughout the 


fore but only more intensified. 


seventeenth and eighteenth centuries, but 
the sweeping technological improvements 
tended to increase production more 
rapidly. 
turies had become more varied, but as 


Consumption for several cen- 


factories turned out their increasing pro- 
duetion, the consumptive habits of the 
peoples of Western Europe became much 
more diversified. As the factories drew 
workers from the farms, the trend toward 
urbanization, in progress for several cen- 
turies, became more rapid. 

However, it is clear that the new capi- 
talism acquired definite characteristics of 
its own. The philosophy of liberalism 


completely changed the political nature 
of European civilization and replaced 
autocratic governments with limited 
monarchies and republics. Moreover, the 
international struggles of the eighteenth 
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eentury were followed bv a pe riod of 


relative peace. Manufactured go 
produced not only for home consumption 
but for export, and the market now be 
came international in character, for goods 
and capital flowed freely among nations 
The mechanism for mobilizing capital and 


i 
} 
| 
i 


eredit change: 


since private enterprise 
organized as corporations and also 
ernments obtained their funds largely 


through the flotation of securities. The 


distinctive characteristics of 1 teentl 
century capitalism in 118 eariv al 
veloped stages were, therefore, its libera 
ism, its pacific nature, its internati 
economic market and its mechanis? r 


mobilizing capital by the use of securities 
The civilization 
the nineteenth nturvy may tl 

well be described as a liberal, pacifi 


ternational security capitalism 


CRISIS OF THE NEW CAPITALISM 


Even before the outbreak of the W | 
War, these distinguis! FY INSTITUTIONS O] 
the new capitalism were beginning to 
lose their etre +} Wi) le the 7 ‘ al 
doctrines of liberalist ontinued to 
spread, its econo! principles were be 
ing checked There was an increasit 


extension of governmental reculat 
national and international business 
tivities not only in countries 
Germany, which never really accepted the 
doctrines of economic liberalism. but even 
in England and in the United States 
Moreover, the era of internationa peace 
was passing, for the imperialism of the 
old capitalism revived and the lead 
nations of Europe once more brought 
large overseas territories under their 
jurisdiction. The last decade of the nine 
teenth century witnessed the beginning 
of the armament race, which was to cul 
minate in the catastrophe of August. 
1914 

In the post-war period there were 
definite changes in the distinctive institu 
tions of the new capitalism, with partic- 
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ular reference to liberalism, international 
political relations, international markets 
and the security mechanism. The post- 
war period experienced a decline of lib- 
eralism and a rise of fascism. In the 
leading liberal nations, constitutional 
government was seriously weakened, and 
in other countries political power was 
usurped by communism and fascism. 
Fascism is to-day exerting as determining 
a force on the capitalism of the twentieth 
century as did liberalism on the capi- 
talism of the nineteenth century. In 
authoritarian philosophy fascism is re- 
garded as the inevitable outcome of the 
declining stage of a matured capitalism. 
As a matter of fact, fascism has made its 
greatest progress not in countries where 
the new capitalism attained its highest 
development but in those countries where 
its appearance came late. Germany was 
the last of the great capitalist countries 
to enter the stage of the new capitalism, 
while in Italy it made slow progress be- 
fore the war and in Japan the system 
has not even outgrown some of its feudal 
characteristics. Fascism in these coun- 
tries has rather been the result of the 
collapse of an immature new capitalism 
with insufficient strength to bear the war 
and post-war burdens whieh only a de- 
veloped new capitalism could support. 
Fascism, with its repudiation of liberal- 
ism, its militarization of society, its de- 
sire for economic self-sufficiency and its 
effort to abolish the private security 
mechanism, is diametrically opposed to 
the distinctive features of the new capi- 
talism. In fact, fascism with its em- 
phasis upon authority, stability and 
unity, its limitation on the profit motive, 
its impairment of the concept of private 
property rights, is in part a reversion to 
feudalism. 

The international political relations of 
the twentieth century also constitute a 
drastic change from those prevailing un- 
der nineteenth century capitalism. Not 
only was the period of comparative peace 


followed by war, but the charact 
war reverted to the nature of pre 
talist conflicts in the sense of total y 
for the purpose of crushing the en 
completely and keeping him subjug 
irrevocably under a Carthaginian p. 
Modern war, perfected by the applicat 
of science, is to-day not only disastr 
for the vanquished but also for the 
tor, since the new capitalism mobili; 
all nations so efficiently that victory 
followed by the complete exhaustio: 
material and spiritual resources. [) 
perialism also has changed in nature, { 
while in the nineteenth century the gr: 
powers expanded their colonial emp 
by acquiring the territories of wi 
states, in the twentieth century, sii 
there are no longer new colonial ar 
the powers seek to wrest overseas posses 
sions from each other. 

Another serious impairment of the dis 
tinctive features of nineteenth centw 
capitalism has been the narrowing of t! 
international market. The flow of go 
and capital among nations has been ser 
ously impeded by restrictive measures 
such as mounting tariff barriers, em! 
goes and currency regulations. Not o1 
have the fascist nations checked the 
ternational movement of goods and cay 
tal, but even liberal countries have 
lowed restrictive policies. Regulations 
for the protection of private property 
in foreign countries have been swe} 
away, the actual confiscation of property 
during the war and the virtual confisea 
tion during the depression have struc! 
serious blows at the international markets 
of the new capitalism. As a result world 
trade has declined and the export o! 
capital has virtually ceased. 

The security mechanism of moder 
capitalism has also been shaken to its ver) 
foundations. In almost every country th: 
increasing instability of security prices 
has brought heavy reverses to banks 
which have been seriously weakened so 
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that government support has been neces- 
sary, private capital markets have almost 
eeased to function and the stock ex- 
change operations are near a standstill. 
Demand for capital comes mainly from 
the national governments which float 
securities largely for armament expendi- 
ture and unemployment relief. As a re- 
sult of public debts created mainly for 
unproductive purposes supported by a 
dwindling proportion of wealth, and in- 
terest payments covered by a declining 
amount of national income, the quality 
of public credit has depreciated. 


CONCLUSION 

From this paper, which has sought to 
review the evolution of the institutions 
of capitalism, it is clear that these insti- 
tutions, being dynamic in nature, are 
ever changing and are ever giving way 
to others. The tempo of this change is 
now more rapid than in the past, and so 
the replacement of older institutions 
with new is at a much quicker pace. We 
are in the current of an ebb tide draw- 
ing society from the system of the nine- 
teenth century capitalism which, as a 
result of scientific advance, gave the 
world the highest level of material wel- 
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fare in the history of ci 


essential institutions of 1 

namely liberalism, inter? 

an international market ar 

security mechanism, are de 

in some cases are even bei 

by pre-capitalist stitutions 
What are the problems of tl 

of science to these e] vil 

of our present-day capitalisi 

can science, which flourished 


teenth century liberalism, 


progress in an atmosphere of 


eralism or fascism or comn 


can the spirit of inquiry exp! 


unchartered fields of science 


vironment which stifles the 
sion of the individual? Can 


tinue to improve the art of wi 


itself being destroyed? Can so 


the benefits of scientific advan 


form of a high standard of 
high national income in a s¢ 


national economy? Can ce: 


credit to finance scientific advan 


tained if the private security 
© 


does not function? These ar 


lems which confront the phy 


social scientists, and these are 


which press for an answer 


A QUANDARY FOR SCIENTISTS 


Mvuc#u of the world is at war. We are fortu 
nately able to stand aside, but no evaluation of 
the condition and program of an institution can 
be completely divorced from the stress of the 
times in which it operates. Even in these fortu- 
nate United States all plans are thus condi- 
tioned, and every individual is thus affected. 

The scientist in particular is faced with a 
quandary. The same science which saves life 
and renders it rich and full, also destroys it and 
renders it horrible. Is it then possible to remain 
in a detached atmosphere, to cultivate the slowly 
growing body of pure scientific knowledge, and 
to labor apart from the intense struggle in which 
the direct application of science now implies so 
much for good or ill? As with an individual, 
so with a scientific institution; we can not con- 
sider the immediate future of the Carnegie In- 
stitution without taking cognizance of the con- 
flict of emotions which is inevitably present. 
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witness the destruction of the tr 
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THE PREDICTION AND CONTROL 
OF ACCIDENTS 


By Dr. CHARLES A. DRAKE 


DIRECTOR, BUREAU OF INSTRUCTIONAL RESEARCH, WEST VIRGINIA UNIVERSITY 


UNTIL quite recently it was customary 
among many engineers and many psy- 
chologists, as well as among the lay pub- 
lic, to look upon industrial and traffic 
accidents as primarily due to chance 
factors which could not be brought under 
control. More recently there has been 
a marked tendency to ascribe many ac- 
cidents to personal behavior in the indi- 
viduals concerned; that is, to variations 
from a standard pattern of right and 
safe behavior. The remedy obviously 
lay in training, since the deviations were 
assumed to be matters of habit that were 
largely under voluntary control. 

The effectiveness of the extensive and 
intensive safety training programs has 
often been startling. In some instances 
they seem to have almost reached the 
limits of effectiveness, considering the 
time and effort devoted to them, but ac- 
cidents continue, withal at a lower rate. 
The means of control have not, however, 
been exhausted. 

Investigations by Greenwood and 
Woods in 1919, followed by that of New- 
bold in 1926 covering 16,000 British 
eases, and further supported by the find- 
ings of Bingham and others in the United 
States, point to one conclusion: There 
are some individuals who are, by reason 
of certain inherent characteristics, pre- 
disposed to have accidents. It was upon 
such a conclusion that the experimental 
investigations of Farmer and Chambers 
were predicated. 

These latter investigations, made 
under the auspices of the British Indus- 
trial Fatigue Research Board and pub- 
lished in its series of bulletins, demon- 
strated conclusively the possibility of 
further reduction of accidents through 


74 


the identification of individuals hay 
the accident-proneness characteristics 
Their results indicated that the selecti 
of industrial workers by tests would ef 
fect a 50 per cent. reduction of accidents 
since it has been well demonstrated t! 
the most able workers are also the safest 
and that work done correctly is don 
safely. 

The British investigators found no 
lationship between intelligence, as us 
ally measured, and the accident records 
They did find, however, that three tests 
of the considerable battery used show 
substantial relationships with the ree- 
ords. These three tests were choice 1 
action time, dotting and the pursuit 
meter, all well known to psychologists 

It is important to note that each 
the three tests involves the use of atte: 
tion and perception in conjunction wit 
muscular movements in its performar 
Since it was quite impossible to separat: 
the perceptual factor from the mot 
control factor, the two entered into t! 
final scores in unknown amounts. Th 
effect of this was to reduce the amount 
of actual relationship that was present 
in the data. 

A smaller investigation made some 
years ago by this writer indicated that 
only moderate relationships between ac- 
cident records and tests were obtainable 
when scores were handled in the conven- 
tional method used by the British inves- 
tigators. Far more significant relation- 
ships were found when the differences 
between scores on perceptual and motor 
tests were compared with an index that 
took account of both frequency and 
severity of accidents. 

The foregoing results lead to the hy- 
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pothesis that accident-proneness is a phe- 


nomenon associated with discrepancies 
in level between perception and motor 
reaction. It was observed that persons 
whose perceptual level is equal to or 
higher than their motor level are rela- 
tively safe, while those whose perceptual 
level is lower than their motor level are 
accident-prone, with 
frequent and more severe accidents than 
the former group. that 
those who can see faster than they can 


records of more 


This implies 


react are relatively safe, while those who 
react faster than they can see are acci- 
dent-prone. 

It does not however, that all 
uncorrected defects of vision contribute 


follow, 


directly to slow perceptions and thus to 
accident-proneness. It is apparently pos- 
sible to have a variety of such defects 
and still get perceptual cues that are 
quite adequate for effective and safe be- 
While defective vision tends to 
reduce the 

latter may 

level of the 
make the person accident-prone. 

There is some evidence to indicate that 
certain individuals suffer an early and 
rapid breakdown of the speed of percep- 
tion under the influence of fatigue, alco- 
hol and distraction. In the 
breakdown seems first to affect the speed 
of motor reactions, leaving the speed of 
perception relatively unimpaired. This 
latter group would tend to be relatively 
safe under these influences as long as the 
perceptual level is not reduced. On this 
hypothesis, however, the introspective 
evidence of the individual himself should 
not be sufficient to justify his working 
at a dangerous task while excessively 
fatigued or driving his automobile while 
intoxicated. The foregoing evidence 
does raise some doubt as to the validity 
of measures of vision and of the alcoholic 
content of the blood as bases for a judg- 
ment of impaired skill and safety. The 


havior. 
this 
the 
and thus 


speed of 
not be 
motor 


percept ion. 
reduced below 


reactions 


others 


effect of these latter on perception seems 
to be the real criterion. 
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In order to make such comparisons 


levels it is necessary to reduce the scores 
on the tests to some com n seale D 
of the usual statistical met as | s 
necessary also, in any further and mor 
exact measurement, to design tests t 
will give measures of the function in 
tended that are as free as possible f1 
other complhecati 0 tors i I 
measure OF visual perception sli 
as nearly [ree trom the m« I i S 
is possible to devise it A motor 1 
sure should be practically fre 
perceptual factor While t ( 
tion with each other of the tests used 
the writer was on! 10, this fig 
cates an amount ol rlapping t 
be still further reduced 
It is significant that in the w ~ 
investigation tv s 
of industrial workers were found—the 
very good piece-\ cers On assel 
erations and the very slow g1 
rate workers It 1 Set 
latter avoided a aents DY a 
of work This is shown in Table ] 
rAl & I 
I t in’s S ex S x 

wrnings eig hs 1 

11-15 a 

21-25 { 

26-30 5.8 

6—410 9 ‘ 


The preponderance of accidents in the 


third quarter of the group—the 


quarter 
containing the workers who were barely 
making the piece rates—is striking. If 
tests had been used in emp! yvment selec- 
tion, most of the 
lower quarters would not have been en 

ploved. This alone would have effected 
a reduction of accidents amounting to 55 
per cent., a result that compares favor- 
ably with the estimate made by Farmer 
and Chambers. If the difference-scores 
had also been used for selection, the re- 
duction would have been much greater. 


persons 1n these two 
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Table 2 shows, for the same group, the 
marked tendency of the difference-scores 
to pick out the individuals with the high 
frequencies and severities : 


TABLE 2 


Difference 
scores Sums of accident index by 
(perception Eighths Quarters Halves 
minus motor) 


+60 to +29 71 
4.29 
+23 to +18 3.58 
7.71 
+15 to + 8 57 
3.42 
+ 6 to 5 2.85 
6 to -11 2.88 
6.57 
-~12 to —15 3.69 
25.04 
15 to —21 9.00 
18.47 
21 to —48 9.47 


If employee selection were made using 
both methods of test score application, a 
reduction in the average accident index 
of as much as 75 per cent. might be 
achieved, and this quite independently 
of other safety education and training 
measures. In fact, in one group of new 
employees thus selected, the actual re- 
duction was 70 per cent., in comparison 
with the records of a group selected by 
the usual interview technique. 

A still further reduction in accidents 
might be achieved by classifying jobs 
and work areas in terms of the hazard 
they present and assigning to the most 
dangerous work the applicants least 
likely to have accidents, and to the 


least dangerous work the applic 
most likely to have accidents. By 
method a given set of workers could 
distributed so as to effect a substant 
reduction in accident rate and severit 
What are the prospects for attac! 
this apparently inherent accident-pr 
ness in some persons by education 
training? It must be confessed that t} 
results of the attempts to modify 
test scores by training have been 
eouraging. The tests seem to be 1 
suring innate qualities that can be n 
fied only slightly and that with great 
difficulty, perhaps only temporarily 
The better approach to control seems 
be to discover the degree of proneness 
a person and then to place him in 
environment in such a way that he vy 
not be subjected to hazards beyond his 
tested limitations. Knowing his limit 
tions, he may, by the exercise of juds 
ment, avoid situations that would result 
disastrously. If the hypothesis is 
rect, and if the measurements represent 
a new area of stable individual diff 
ences, the airplane pilot, the automo! 
driver and the dish-breaking domest 
servant are as suitable subjects for test 
ing as is the industrial worker. One 
the interesting characteristics of the pr 
posal is that since the measurements 
be made before selection and befo: 
training is undertaken, many severe and 
some fatal accidents may be avoided. 
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ON SCHOLARLY WRITING AND 


CRITICAL REVIEWING 


By W. L. McATEE 


TECHNICAL ADVISER, BIOLOGICAL SURVEY, U. 8. 


THE SCHOLAR 


A sCHOLAR is one who loves learning 
sake and will peruse the 
record because he reveres it. He will 
never imitate those who write as if noth- 


for its own 


ing had ever before been disclosed in 
their fields of inquiry. Certainly he will 
not agree with those who frankly say 
they are interested only in their own 
research and do not what others 
may have done. He will realize that a 
well-rounded review is much more useful 


care 


than scraps of new, or supposedly new, 
information. Failure to 
previous work is lamentable not only as 
indicating ignorance or lack of appre- 
ciation of pioneer endeavor, but is fur- 
thermore actual treason to scholarship be- 
cause it handicaps the education of later 
students. Giving due attention to 
previous work is by no means detached 
altruism, for it may result in many a 


summarize 


suggestion or ripen many an inspiration 
bearing on the scientist’s own studies. 
Knowing what has been done is espe- 
cially useful in forestalling futile repeti- 
tion of argument or research and in pre- 
venting foolish claims of originality. 
In a word, acquaintance with one’s sub- 
ject, the more complete the better, is 
advisable for the strictly practical rea- 
sons of avoiding mistakes and evading 
criticisms. 

The aphorism that ‘‘Art is long and 
life is short,’’ doubtless inspired in 
Hippocrates by the study of medicine, 
applies as well to most research. The 
difficulty of accumulating adequate mate- 
rial, the need of painstaking study and 
reflection to get the most out of it, the 
requirement that every profitable method 
of approach be utilized, both in the field 





DEPARTMENT OF 


and in the laboratory, 
of collating pertinent 
every related field so that findings may 
be properly interpreted—the 
of these difficulties and the satisfying of 
these needs are not the work of a mom 
The therefore, have 
patience and an underlying persistence 
in pursuit of the truth that is sor 
far deeper and better than the more 
lauded, but often superficial and unpr 
ductive, trait called enthusiasm 

The scientist, the 
truth but accepts the fact that his find 
only 


and the nex ‘SSITY 


knowledge from 


overcoming 


scholar must, 
nething 
scholar searches for 
ings 


truth. 
previous, and for accumulation of 


are approximations to the 


He strives ever for verification of 
new 


knowledge so that better 
and better approximations to truth. He 


there may be 


is therefore tentative in expression and 
humble, not dogmatic, in attitude. He 
does not perform research to get support 
for a belief or policy; he does not antici 
pate or predict the results of research; 
he awaits them. 
expectations, he is not disappointed by 
the way the finger of truth turns. What 
appears to be truth suffices for him and is 


Because he has no fixed 


accepted for what it seems to be worth 
until something better can be developed 
Indeed, as he must 
the past, must be industrious in his call 
ing, exhibit not only but 
patience and moderation and abide al 
ways by the truth so far as it is pos 
sible to know the truth, the scientist must 
exemplify in his own person about all 
the qualities implied in the phrase ‘‘a 
gentleman and a scholar.”’ 


have reverence for 


persiste! ce 


ScHOLARLY WRITING 


To be scholarly in writing means to 
learning. 


manifest Good composition 
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granted, scholarly writing is that clearly 
showing mastery of its subject. This 
requisite prevails in both current and 
historical senses. The scholar must know 
not only his own research but that of 
other students in the same and related 
fields. Without knowledge of the foun- 
dation and progress of one’s subject, it 
is impossible to be scholarly. The 
scholarly attitude implies devotion that 
tolerates no slackness of effort and 
reverence that appreciates the accom- 
plishments of predecessors. 

Scholarship seems difficult, yes, is dif- 
ficult. It should be the goal of all scien- 
tists, yet when pursued too far, it be- 
comes a quest for a perfection that is 
unattainable. Those who insist on com- 
pleteness of knowledge and final accu- 
racy in every detail will never finish their 
work. For production, there must be a 
compromise, say at a point where, under 
the circumstances, one has done the best 
one could. The compromise writing 
should, however, be as scholarly as prac- 
ticable—a consummation that should be 
aided by editors, and held up as an ideal 
by critics—reviewers who though often 
disparaged are, at their best, essential to 
the building and maintenance of high 
standards of composition and worth. 





TASKS FOR THE EDITOR 


In view of these praises of scholarship 
and scholarly writing, it is certain that 
editors will feel that most of their ex- 
perience with these commodities has 
been in their tentative or formative 
stages. Scholars there must be or there 
would be no meaning in the word. Most 
of the scientific writing that comes 
through editorial channels, however, is 
not contributed by finished scholars. As 
in all lines of endeavor, it is the lower 
ranks that are most crowded. Neo- 
phytes do the bulk of the writing and 
they need the help of editors far more 
than they receive it. 

Institutional editing, in general, is 
well organized and efficient, giving a good 
degree of dignity, accuracy, and clarity 


to its products. The less formal a: 
mostly unpaid editing of scientific pe 
iodicals, however, is often not attended 
with such favorable results. In a ¢ 
many instances, apparently, no real edit 
ing isdone. A few commas may be add 
or tables and bibliographies made 
conform to the adopted style, but on t! 
whole, manuscripts are merely accept 
or rejected. This practice evades e 
torial responsibility and is unfair 
that a well-written paper may b 
cepted, though deficient in accura 
while a ‘“‘diamond in the rough’’ so 

as substance is concerned, may be 
jected. To contribute to the advance of 
knowledge, it is just the authors of t! 
promising but poorly expressed articles 
who should be helped. Editorial effort 
spent in aiding these writers with refe1 
ences, supplementary information, a1 
suggestions as to better expression w 
in most cases be appreciated and, in t 
long run, will be repaid a thousandfold 
terms of improved scholarship. 

Writers not always being as scholar) 
as could be desired, editors should im- 
prove their product, certainly not print 
it just as received. One must wonder 
why an editor recently permitted an 
author to state that a certain wild du 
is wholly a vegetable feeder when refer- 
ence to an easily available compendium 
would have revealed that the statement 
is inaccurate. Why did another editor 
pass the statement that a specified in- 
vertebrate has no parasites and no 
enemies, when probably not a single 
organism in the world enjoys such ad- 
vantages, and in the same magazine a 
few years previously there had beer 
an article devoted to the bird enemies ot 
this very creature? 

Again we read in an ornithological 
periodical an assertion that the finding 
of some badly mutilated bird bodies 
washed ashore at a certain place extended 
the range of the species some 400 miles. 
Such records prove nothing as to the 
range of birds, as was pointed out in the 
same journal nearly twenty years be- 
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SCHOLARLY WRITING 


re by its very capable editor of that 


period. 
9 


Why do such slips continue to occur! 
The main reason, seemingly, is that the 
prime canon of scholarship—knowing 
what has gone before is not observed 
either by authors or editors. To many, 
abstracting media, summaries of litera 


ture, bibliographies, and indexes appar- 


ently mean nothing. There are ‘‘none 


so blind as those that will not see.’’ 
CRITICAL REVIEWING 

It is not pleasant to be a critic, at 
least not permanently so, for there are 
repercussions. Hence critics, active in 
their youth and prime, usually mellow 
with age. Literary authors stung by 
criticisms have condemned critics as 
men who have failed in literature. But 
in American science this is distinctly not 
true; three of the leading ornithological 
erities, for instance, were Allen, Coues, 
and Merriam—all outstanding writers. 

Like a leader of the flock in the theo- 
logical field, the critic apparently is one 
who is ‘‘ealled.’’ What calls him usu- 
ally is inaccuracy, disregard of back- 
ground, or reckless speculation that 
clashes so severely with the standards he 
prizes that he can not remain silent. 
In other words, it is departure from 
scholarliness, perpetrated by authors and 
permitted by editors, that arouses the 
critic so that he feels he must speak. 

If unreliable writing is allowed to pass 
unchallenged, many in these days of spe- 
cialization, when practically every scien- 
tist outside of his specialty is a layman, 
will perforce be deceived. In view of 
that situation and of the ever-increasing 
flow of publication, the need for critical 
reviewing is greater than ever before. 
Yet the practice is manifestly decadent. 

Formerly, under the system of rugged 
individualism, the critic was encouraged ; 
now under the brotherhood-of-man phi- 
losophy, he is discouraged. The pro- 
letariat of science distrusts one who still 











AND CRITICAL REVIEWING 7 


adheres to principles ar l puts a . 
above expedien 

To an old-fashioned critic, it appears 
nowadays that no matter how tri the 
topic nor how ill-judged the content of 
an article, if it be presented in ‘‘cor 
structive form as an alleged nt} 
tion to knowledge, it is accepted 


printing. On the other hand, a re 
ness, or illlogieality of a ] 
is rejected as being ‘‘ destructive 


Limitation of discussion is not 


eord with the spirit of science, in whic] 
all questions should be forever open 
Suppression is alien to science and should 


be also to publishing media and institu 
tions dealing with any phase of science 
Suppression is a trait of authoritarian- 
ism which the proletarians usually get 
for their pains n stead of their vaunted 
brotherhood. 

Critical writing is equivalent to dis 


eussion at meetings. That is usually a 


lowed and is sometimes as liberally pro 
vided for as are formal contributions 
themselves. A meeting at which discus 
sion is not permitted is generally re 
garded as unsatisfactory, and the parallel 
situation in publication is equally so 

Even if other disciplines reject them, 
science should preserve and encourage 
its critics. A true scientist is a born 
sceptic, so why after retaining that qual 
ity long enough to make progress in 
science should he discard it? Scepticism 
wholesome doubt, is among his most use 
ful tools and its manifestations in a 
eritic should be welcomed, not con 
demned. Humanity tends toward mob 
psychology, but the scientist should re 
main himself, poised, observant, critical 
of all things. To become one of a mob 
is to desert science. Suppression of 
criticism, rooted in the fatally easy 
preference for ease and freedom from 
every irritation or annoyance, is such a 
desertion and is, in the present state of 
philosophy, desertion in the face of the 
enemy. 
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PERSONAL PROBLEMS OF 
ILLNESS! 

One of the best things about Dr. G. 
Canby Robinson’s book is its title. The 
emphasis upon ‘‘The Patient as a Per- 
son’’ is one that needs to be made over 
and over again in these days of micro- 
scopes, Wassermann tests and Roentgen 
rays. 

This book is a later version of the 
social service studies made first by Dr. 
Richard Cabot and given national stat- 
ure at the Massachusetts General Hos- 
pital. It is made up of several hundred 
detailed case histories classified in ac- 
cordance with symptoms or diseases and 
analyzed from the standpoint of diag- 
nosis and treatment in relationship to 
environment. It becomes an up-to-date 
analysis of medical social service. It 
presents in a detailed way those human 
problems that are a part of every illness. 

It is fortunate that Dr. Robinson is 
wise enough to emphasize the signifi- 
cance of personal inadequacies in the 
care of those who are apt to become clin- 
ical patients in our various medical cen- 
ters. Personal inadequacy, together 
with faulty personal habits, creates, for 
many who are unable to provide care for 
themselves during illness, as great or 
greater problems than lack of economic 
protection. 

The book brings out in a very thought- 
ful way the tendency of the physician to 
think in terms of disease processes and 
to fail to recognize the rather high per- 
centage of neurosis in many patients 
with organic ailments. This is a distinct 
handicap which can be corrected in part 
through an adequate social service. 

In discussing the changes that have 
taken place in medical practice the 
author brings out the reaction of the 
physician associated with clinics, who 
has to obtain scientific satisfaction for his 


1 The Patient as a Person. By G. Canby Rob- 
inson, M.D. xiv+423 pp. $3.00. 1939. The 
Commonwealth Fund. 


Y 
+ 
A 


achievements rather than those aff, 
tionate and satisfying relations exper 
enced by the family doctor in simple: 
days. 

If such books as this one are broug 
to the attention of the medical student 
the young physician and the so 
worker we can expect that there wil! 
velop a better mutual understanding o; 
the part of the physician and the vari 
associates who have been brought in ¢ 
help him in his care of the sick. T! 
will all be to the benefit of the patient 
As. Dr. Robinson states, human natu 
is such that in chronic diseases the di 
tor is usually not consulted until the | 
tient can no longer maintain social effi- 
ciency in the home or at work or in t 
field of recreation. When this is con 
bined with inadequate economic : 
sources and with ignorance as to most 
diseases it makes necessary the grou 
assistance required by the ordinary « 
ical and hospital patient. 

Since the patient must live with hi 
self for twenty-four hours every day a 
the physician sees him for but a bri 
period, such a study as the author has 
made is sure to show the physician mu 
more that he can do than to diagnos 
and prescribe. 

Ray Lyman Wizpvur, M.D 


THE WORLD OF CREATIVE 
PHYSICS! 

THE main reason why any intelligent 
person should consider reading Dr. Har 
rison’s book, ‘‘ Atoms in Action,’’ is that 
it is really the only good book availab): 
which tells what the science of physics 
does rather than is. It contains the prac- 
tical answers to the natural question « 
any non-physicist: ‘‘How does the s 
ence of physics directly affect me?’’ T! 
philosophy and the theory of physics ar 
subordinated in this book, and some 0 


1 Atoms in Action. By George Russell Har 
son. Illustrated. x+370 pp. $3.50. 1939 
Morrow and Company. 
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; voridly products and evervdayv re 
s of this resourceful and advancing 
> j e are exhibited It is the purpose 
7 e book to do this 
er 4 
. ; arrving out his purpose, the autho 
: not neglected the classic example o 
: sics as the parent of the entire ele 
industry nor other examples like it 
His emphasis, however, Is the recent 
present and the certain t ! This 
es interesting as we is Into itive 
ne—interesting largely because the 
4 ithor is a gifted writer, u rl ve be 
ise of the wealth of his sub il lye 
_ suse he has well selected t mced 
the Topics he covers The | stal S 
ke a farmer ‘‘looking his meadows 
er,’’ with pleasure, no « bt, at thei 
pleasant and wholesome appearance, but 
primarily with an appraising to the 
harvest therefrom 
he chapters are somewhat romant 
ally titled, « ‘Sound Rides the 
st Wire.”’ ‘*‘Glass—More Precious tha 
Rubies.”’ “*‘The Ransomed Electron 
“The Capture of Melody,’* ‘* Man Climbs 


and others 
titles 


ever, if we admit that ther 


the Winds’ 


gard such as Inap] 
the birth and growth of 

as communication and air 
The 


industri 


to mention only two 
S far-flung great 
physics, two among others 
Dr. Harrisor 


carefully checked, non-te¢ 


importance 


of the physical basis of w 
communication, steam, 

electric power, artificial 1! 
of 
portation by land, 
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sounds and 


recording 


cast of weather, the use of 


the correction of seeing ai 
preservation of health an 
of disease. This is a part 
: To cite an example, 
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Friede of New York in 1938 


pily, the American publishers were 


Unhap- 


forced to retire from the publishing field 
shortly after the publication of Dr. 
Graubard’s book, and it is no doubt 
owing to this cause that the book has not, 
in this country, reached as wide an audi- 
ence as it deserves. The English edition 
of the book, which is here reviewed, rep- 
resents a revised and rewritten version 
of the American edition, and is to be re 
garded as a second edition which super 
sedes the American edition and which is, 
indeed, superior to it. 

In recent vears there have been a num 
ber of attempts to integrate and coordi 
nate the basic principles of general biol 
ogy and its branches with the processes 
of man’s social life, so that such relation 
ships as exist between these too long 
divorced ‘‘universes’’ might be better 
understood. Unfortunately, the advo 
cates of understanding have too often 
found themselves in the position of a 
barrister who has been briefed to plead a 
ease without having been supplied with 
the evidence necessary to plead it The 
material witnesses have generally been 
most recalcitrant, and all that has been 
effected has been a_ reconciliation be 
tween the two parties, dramatic rather 
than convincing, speculative rather than 
sound, demonstrative rather than demon 
strated. The sad fact is that the case 
has usually gone astray because the ad- 
vocates have been no better equipped 
than most sophists have ever been, and 
have lacked a really profound under- 
standing of the laws, principles and 
precedents with which it is necessary to 
be familiar before one can place the 
proper facts in their proper relations to 
one another, and so build up a solid case 
and perform a harmonic integration 
of them. In the present instance it is 
our pleasant task to have to record that 
it is Dr. Graubard’s distinctive achieve- 
ment to have combined in himself the 
qualities of an acute and brilliant mind, 
which has undergone a rigorous train- 


ing and discipline in several dis 


sciences, and in each of which 
done distinguished work, name 
biology, biochemistry, renetics, 
crinology and cultural anthrop 
Dr. Graubard may perhaps protest 
he has done little, if anything, 
field of cultural anthropology to 
such praise. But in this connect 
may at once be said that the ref 
is to Dr. Graubard’s achievement 
present work, for in the considered 
ion of the reviewer, this achieveme 
stitutes a far greater and vast] 
important contribution towards 
derstanding of the fundamental 
ciples of cultural anthropology 
anything that was ever achieve 
Sir James Frazer, of ‘‘The Gi 
Bough,’’ and Edward Westermar 
‘*The History of Human Marriage,’ 
of the best-known workers and 
works in this field These men were 
collectors, not integrators, and 
rather eclectic methods do not appr 
modern anthropologists. But ho 


; 


eood one’s methodology li ay be. 7 ~ 
enough to master the methods and s 
of the facts of several sciences, if 


+ 


to bring them constructively 
upon the solution of  socio-bio 

problems. In addition one must poss 
the rare ability to discern the rela 

which exist between the manifold asp 
of the various fields of activity an 
knowledge involved; in brief, one 

possess insight. As any one who 

this book will soon discover, not 

is the author unusually well equip; 
in the fundamental biological scie 
but he is also extremely well endow 
with the insight of the great scient 
This is a good augury for the task 
has set himself of correlating some of 
basic principles of physiology, emb 
ology, heredity, biologic, cultural a 
social evolution, and of indicating 1 
benefits that knowledge of these pr 
ciples brings to the solution of problet 


of race, eugenics, art, social progr 




















acy. habit, custom, oral and 


ideals, and many other important 


rs that are of vital significance for 


; 


esent as well as for the future hap 
ss and development of mankind 
yr. Graubard is a scientific humanis 


S party and his creed are con 


in the single purpose of the we 

the human species as a whole 
\ lma T\ Iti The ibs ract oo? “aS 
ostoievski used to sav. bv the book. but 
. t } | ; ) t . } s ] 
practical Immediate aterial ana 
iral welfare of eve ndividual 
the appheation of scientific methods 


scientific principles to the education 
the government of men in demo 


aticallv organized societies and Dr 


Graubard points out that scientific hu 
sm 1s possible ony n iemocratic 
munities Dr Graubard believes 
t the welfare of mat in be neaquive 
v achieved 
Dr. Graubard is no idle visionary 


true visionary can have no room for 
sions—nor is he, as Lancelot Hogben 
S s of him, an exponent or a ‘*robust 
‘ialism.’’ Indeed, this precisely is 


hat Dr 


Ja mies Loeb. the clear mot e hel na 


Crraubard s ho ror, Ke 
~ work Is oT a proroul Li\ Spurl 
ntent, and as he writes himself in his 
The Meaning 
‘*Man never 


concluding chapter, 
Scientifie Humanisn 
ed by bread alone, difficult as the 
truggle for it was. He alwavs had 
spiritual eraving which apparently 


faction and 


/ 


elded great emotional s: 
enriched his life. 

“This craving expressed itself in mys 

and religious beliefs but also included 
In fact. the 


stical ideas of religion were S\ mbols of 


e desire for social justice 


«lal relations, aims and feelings. The 
mination of this deep-rooted spiritual 
raving can only harm man. Science 
iS dispelled the magical components 
religion, but it can not destroy the 


lal elements. These give our lives too 


uch meaning, in fact, they give mean 
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AMERICAN ASSOCIATION MEETING PLACE, JUNE 17-22 
THE CAMPUS OF THE UNIVERSITY OF WASHINGTON. ON SHORE ACROSS THE BAY FROM 
THE SHOWBOAT THEATER AND THE OCEANOGRAPHIC LABORATORIES. BETWEEN THOS! 
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THE PROGRESS OF SCIENCE 
: MEETING OF SCIENTISTS OF THE AMERICAS 


Eighth American Scientific Con rreat ache to 


Mav 10 to 18. Though primar reat 





fic, the congress aimed to integrat« wi I 
7 vience in the Americas with the so 
political life of the people. for s resident R t's 
an no longer be considered as sepa eal 
and distinct from other forms of n the « ress 
| an activity. In our modern liza American r . 
sclence in one Torm or another enters hese A} 
to every element of « r so it stru rarad thems 
Man as he used to be, as he is to-da tions of the vw \ 
and as he is to be in the ture his so i ral S 
al organization, Wwellare and activities other Torms ol 
every kind, and es () 
ner lally man in his re . 
tion to America and . 
to other Americans 
this was the broad sub 
ft ject that occupied the 
attention of the con 
vrTess 
The formal opening : 
. of the congress on the ~ 
evening of May 10 was 
featured by a stirring s 
and memorable address 
by President Roosevelt. 
in which he referred 1 S 
feelingly to the invasion of Belgium, The — lations it is necessa) 
Netherlands and Luxembourg, which curate and up-to-date st 
had occurred a few hours before He tion Throughout tl 
acknowledged with appreciation the recognized as 
vreat achievements of science in the ex Section of Statistics the 
ra tension and development of modern civi read by statist 


oser and more peaceful relations be attention at the congres 
tween all nations through the spirit of tions of the people, as 
ooperation and the interchange of collectively, and their r 
nowledge. He deprecated the idea that and general conditions 
science is responsible for the present ‘‘at sociology and economics 
tacks on civilization which are in prog- in numerous papers 
that ‘*The 


ess elsewhere,’’ remarking 

















zation, and said that the objectives twenty-one American re} 


toward which science is striving are Although public healt! 





- was held in Washineton. D. ¢ if art can be us t sti 
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HONORABLE 
UNDER SECRETARY 
CONGRESS WAS HELD. 


of the several national units a 
the point of view of a closer wm 
of the American republics 

A closer unification of the Ar 
republics envisions a greater unil 
in legal systems and in legal pre 
than exists at present. There 
papers dealing with various asp 
international law, public law and 
prudence. During the session 
American Society of Internationa 
the American Law Institute and t] 
tion of International and Comp 
Law of the American Bar Asso 
met in Washington, their progran 
large extent interdigitating with tl] 
this section 

Education plays a large part i 
individuals to take their proper p 
the affairs of the communities in 
they live. Education therefore o 
a prominent place in the proceedit 
the congress. There were 61 cont 


tions on this subject 
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HARLOW SHAPLEY 
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e history and geography of a region 
rmine the background and traditions 
he people, their social structure and 
they are supported. In this section 

were 64 papers, dealing mainly 

Latin America 
People in order to support themselves 
ist make use of the natural resources 
the regions in which they live, and be 
se people must eat, the development 
and the conservation of agricultural re 
sources 1s of first importance. These sub 

ts were treated in 42 contributions 

Agricultural resources are supple 
mented by mineral resources, which were 
discussed in the Section of Geology In 
this section there were presented 57 
papers, covering practically all phases of 
the subject. 

The proper utilization of the natural 
resources of any region is dependent 
upon proper appliances and methods for 
the cultivation of the land, for the ex- 
traction of minerals from the earth, for 
transportation and communication and 
for converting raw materials into fin 
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NORTH 





AND sO H MERI‘ ON A GLO 


THE LIBRARY 





iF CONGRESS 











88 THE SCIENTIFIC MONTHLY 





DR. ALEXANDER WETMORE 
ASSISTANT SECRETARY OF THE SMITHSONIAN 
STITUTION WHO WAS SECRETARY-GENI 


CONGRESS 


ished products of all descriptions. Here 
physics and chemistry play their part. 
In the Section of Physical and Chemical 
Sciences there were 62 papers. In all 
branches of science it is necessary to look 
to the future—to outline general plans 
or ‘‘laws’’ by means of which a multi 
tude of apparently disconnected facts 
may be brought into correlation and thus 
take their proper place in a unified whole 
This theoretical aspect of science has 
been especially developed in phy sics and 
in chemistry. Most important of the con- 
tributions under this heading was an ad 
dress by Professor Albert Einstein on 


‘*Considerations Concerning the F 
ments of Theoretical Phy sics,”” 

In the Section of Biological S 
there were 79 contributions ol 
wide range of topics in zoology ai 
any, and in the Section of Anthro; 
cal Sciences there were 77 papers 
ing all aspects of general arche 
psychology, general ethnology, pl 
anthropology, linguisties, folklor 
the original peopling of America 

The scientific program was s 
mented by an extensive social p. 
On Monday, May 20, the delegates 
ited Philadelphia as cuests of the A 
ican Philosophical Society, the old: 
American scientific societies. foun 
Benjamin Franklin, and on the da 
lowing thev visited the New \ 
World’s Fair, of which they we 
guests throughout the day 

The total registration at the cor 
was 1,750, but the attendance was 
ably nearly or quite twice that 1 
There were 295 delegates rl 
America and 1,455 from the | 
States. 

The congress Was closed by Pres 
Sumner Welles with an able and \ 
address that followed the same lines 
President Roosevelt’s address of 
come. But he closed with a note of 
mism : 

‘I believe—as firmly as I believe 1 
the sun will rise once more to-morr 
that the present menace to civilizat 
will pass and that the day will 
when the now destructive forces of 
which men themselves have created 
be vanquished. ’”’ 


Austin H. Cuar 


MEDALISTS OF THE NATIONAL ACADEMY OF SCIENCES 


AN individual who renders unusual 
service in a special field of human en- 
deavor deserves recognition and com 
mendation from his fellow man. In the 
field of science appreciation of an impor- 
tant contribution to knowledge is ex- 


pressed by the bestowal of an appro- 


priate honor on the one responsible 
the accomplishment. Universities 
fer honorary degrees; scientific societ 
award medals and honoraria in reco: 
tion of meritorious original work 
science. 


The National Academy of Sci 





and ol public wellare Mat 


ais were awarded 


L es the Publhie Welfare Medal 
Joh Kdevar Hoover. and the (‘har 


A. H. Westergaard 
In his presentation speech recomme! 
the award of the Agassiz Medal, | 


E i Conklin stated that 


} times y 
tun: that 2 
thonalism : | \ } 
Natio \ s : 
tionn n s 1 I | . 
S stal shed , 1G } = | | 
( lian | hirth. Scot 
st in s& ‘ 
cxander Agass Swiss-l \ . 
nas the o« s 
S enteel \ as t \gas \ | } 
been made hitherto, fo tee! gy 
eign oceanographers, tl \ 
foreign awards, five went to N eg s 
Swedes. two to Danes, two to Brit s 
each to oceal y ! ~ | I] | { 
and Monaco. 
The eighteenth award of this medal is 
isa ( madian | birt An | 
n and an internation st s svn 
| services, Frank Ratt | thir el 
sident of the Nation Acaden tf Scien 
twenty-six vears he was Direct ot 
re Biologic l Laborato +t Woods Hye 
lassachusetts, and he was pres t f } ; 
tution from 1926 to 1939 
For his important res ehes and ~ 
idership in marine biology, tf s end 








hes of science are tol hate 
entioned in the deeds of @ift of t 
funds entrusted to the acaden 
edals awards: because of this 1 
on. workers in these f S , 

h are not e ivible for awards >) 

= nto remedy this situatiol ? 
be made in the course of time 
S mace to the academ\ or the est 

shment ol add tional Trust s 

\t the seventvV-sS¢ enti i] | mies 


Oceanography to Frank Rattr: 
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] . ' 
lis. as a rule, Tour medals eacl eal 
» field | tT? ry) \ 1) 
n the fields of astronomy atid as 
srs oT oceanovrapl ol paleo) 


Doolittle Walcott Medal and Honorarium 
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DR. J. EDGAR HOOVER 


By temperament, by tradition, and by resolu 
tion, the people of the United States are devoted 
to the ideal of human freedom and human dig 
nity. This ideal may be threatened from wit! 
out our country or from within, and the dictum 
that eternal vigilance is the price of liberty ap 
plies as well in the one case as in the other. 

To maintain law and order in our society is 
more than to preserve property or safeguard life. 
It is to maintain a social framework in which the 
good life may be lived; to free men from the 
threat of vicious cruelty of the criminally 
minded. Respect for government itself grows 
as governmental agencies succeed in this vital 
work of the preservation of freedom. 

To-night the National Academy of Sciences 
presents the Marcellus Hartley Medal for grea 
publie service to John Edgar Hoover, Director 
of the Federal Bureau of Investigation of the 
United States Department of Justice. 

Hoover brought to this great agency of Ame1 
ican law enforcement a high idealism, great 
organizing ability, and a trained mind. He in 
sisted at onee on freedom in making appoint 
ments to his staff from any political pressure, 
and rapidly raised to a high level the requir 
ments in character and training for the pet 
sonnel of the Bureau. Brains and character 
not brawn—became the word. College gradu 
ates—not political castoffs—became his special 
agents. Specialized functions were organized 
and raised to a high efficiency. Through this 
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organization the dignity 
Tession «are bye ng broug! 


with its social importan 

In spirit and perforn 
Edgar Hoover has exemp 
of life To the mar for 


preciation which he has r 


mii ¢ Xpress1o! 


Celve 


that of the Nation Academy S 
pre if pub ( servic performed 1! 
nanner and by the 1 of scien 


On receiving the medal, Mr 


expressed his appreciation ot the 


and said in part 


erime deteetion has not hee 


ing interruptions, With t 


Technical Laboratory of the FBI 
ridicule and scorn. On more than o1 
our mnen have Deel! ron lepi | 
practical young men ]| suing ecru s 
¢lad in icaden pri ns Zz 1 S 
glasses. 

The experiences of th st f 
demonstrated conclusively that s 
the innocent and convicts the guilt sS 
reeord of over 95 per cen convict s 
cases tried in court after investigat 
cial Agents of the FBI is trib t 
of science in the world of el 
There can be no question tl 
justified in investing the taxpayers 
the equipping and maintenance of S 
Crime Detection Laboratory tl s reg 

model throughout the world, \ 
period of years every dollar spent i 
operations of the FBI has resulted 
dend of over six dollars for the tax 
(merica, 

If the record of the Federa Bu 
vestigation means anything, it has prov 
science is the greatest weapon next ft 
well-trained personnel that society poss 
cope with the criminal No long: 
question the validity of the qua ds 
expert. 

Thus it is with pardonable pride I 
the Publie Welfare Medal of tl N 
\cademy of Sciences for nd in bel 
entire personnel of the organization tf 
been proud to head for the past six 
for ours is truly a ‘‘We’’ orga t 
an ‘‘I’’ organization, and no fine gy 
could be bestowed upon the FBI for its 


furthering science in the detection of ¢1 


this award. May we regard the past as 


of introduction of science 


of law enforcement which 


int 


will 


o the pr 


hlosson 




















THE 


triumphant 


On behalf of the Board of Trustees ot 


Charles Doolittle Walcott Fund ot 


‘+h he is a member, Dr. C. G. Abbot, 
retary of the Smithsonian Institution 
ide the presentation address and re 
red to the purpose for which the 
“lal and honorarium were primarily 


established, namely, to encourage work 
Cambrian and Precambrian forms of 


In the words of Dr. Abbot 


committee has unanimous recommend 
award this vear to Dr. A. H. Westerg: ] 
Swedish Geological Society of Stoek} 
his eminent researches n the stratign 
ap leontolog. of the ¢ ni n formations of 
S den. 
Westergaard ’s m Di ork, published in 19 
s a complet de seript n of the tr obite 8} 
es of which about 28 were new. The beds 
Norway and Denmark are correlated wit] 
Swedish formations.’’ Now a man of 60 years, 
Westergaard is still active in the Cambrian f 
ving published frequent nd reg g 
to the p esent time His itest publieation 
in 1938, describes a deep by ng through tl 
Cambro-Silurian and File Haidar, in Gotland 
ind contains accounts of Lé nd Middle ¢ 
brian deposits therei nd or the cont 
I nas, 
In view of Dr. Westergaard’s valuable cont 
butions to both stratigraphy and paleontolog 
f the Cambrian period, and his continued 
in these investigations, the committee of award 
has much pleasure in 1 mmending that tl 


THE IMPERIAL VALLEY EARTHQUAKE 


ON May 18, the people of the United 
that there 


its borders where se 


States were again reminded 
are regions within 
vere and even destructive earthquakes 
may be expected, and it was also demon 
strated that after a severe earthquake 
there is no definite period of immunity 
These are among the lessons of the Im 
perial Valley, California, earthquake oc 
that date, although 
not among the great earthquakes of the 
United States, stands perhaps fifth in 
property damage. Field observations by 


eurring on which, 
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STRONG-—MOTION SEISMOGRAPH RECORD OF THE IMPERIAL VALLEY 
EARTHQUAI 


OBTAINED BY HE COAST AND GEODETIC SURVEY AT 

MEN PI \ o \ I STRO \ HQ 

ACCELI \ 0 SO IES LED o Oo} 

Tio = A ) i} RTICAI } OM 0 0 BO 0 
\ NO I sO Hi A \ 


a few chimneys and walls were thrown 
down 

One of the serious effects in this re- 
gion, which depends upon irrigation, 
was damage to water supply. This in 
cluded breaks in the canal’on the Mex 
can side of the border and the collapse of 
the city water tank of 50,000 gallons ai 
Holtville. Engineers are greatly inter 
ested in damage to the necessary struc 
ture related to water supply, including 
dams and embankments and also tanks, 
and the damage to these will be carefully 
studied. 

Those interested in the construction 
of tanks have given much thought to the 
matter since the Long Beach earthquake 
of Mareh 10, 1933. Professor A. C 
Ruge, of the Massachusetts Institute of 
Technology, has studied the design of 
tanks to resist earthquake damage 
chiefly through studies of the behavior 
of a model which was tested on a shaking 
platform which reproduced the motions 
of the Long Beach earthquake as ob- 
tained from records of the Coast and 


AE 
CENTRO, CALIFORNIA Or 
MO 0 STARTS o HO 
H GROUND MOTIO oO ( ( 
HE THRI A‘ S SHO TIO 
S DIREC ONS S 
Geodetic Surve\ Undoubtedly, 


impetus will be given to such studies 


Tie 
Lilt 


The veological conditions i 


peria! Valley region are an import 
factor. There are very deep sedin 
overlying the rock, and the San And 
and other faults branching from it w 
can be well located further north ar 
dicated in the fault maps by broken 
since they can not be directly tra 
In most of the earthquakes in this res 
the surface changes have been almost 
detectable, but on this occasion there 
a slip of 12 feet in the northwest-so 
east direction at a place near Hig! 
98. The Coast and Geodetic Survey 
executed triangulation and leveling 
this region and these observations wo 
have to be repeated in order to det 
other changes which are not visible 
is expected that an instrumental st 
of the earthquake will be undertaken 
the Seismological Laboratory of the C: 
fornia Institute of Technology at Pa 
dena. 


¢ 


Fortunately, an accelerograph for 
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THE 


ng of strong earthquake motions 


the Coast ana Creocet 


Surve' 


n operation at El Centro at thre 


minal Station of the Southern Sierra 


er Company) gave an excellent re 


which is reprod wed in Fie. 1, and 


re 


nts in southern California 


were a number o 


; 


shows the highest acceleration whiecl 


s vet been measured, but the re ord W 


e to be carefully analyzed before defi 


te statements can be made 


! T1O 


hoth 


eS 


1 


regions 


mstruments were set in operation 


the San Diego and the Los <A) 


7 ere are low >] mstr 


ts In operation in California, four 


Montana, 


lone in Panama Canal Zone 


three 


one in Utah, four in Nevada 
\ 


Lake Mead region, U. S. Burea 


f Reclamation) are owned and operated 
by the 


! siderable cooperation With this dis 


Coast and Geodetic S irvev, witl 


bution, recording is assured of the mo 


tions of practically all destructive eart! 


quakes that may occur in California and 


in the other localities mentioned 


some 


) 


f these instruments have suel 


a wide range that the are able to record 


the accelerations of the most severe eart] 


quakes 
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FAULT JUST WEST OF 


ON HIGHWAY N¢ 


VERTIC 


of strong buildings. This problem has 
not vet been solved by engineers and seis- 
mologists, but it has an important bear- 
ing on safety measures. 

Most of the cities and towns are com- 
paratively small and there are few tall 
buildings. The buildings that have 
chiefly suffered are not more than a few 
stories in height; therefore, it is a matter 
of great interest to the average citizen to 
find out what safety measures should be 
taken. It seems probable that applica- 
tion of the California code of building 
construction in reconstruction, both as to 
material and workmanship, will greatly 
reduce future damage. Proximity of 
weak and strong buildings accounts for 
much destruction in present-day earth- 
quakes. 

Reconstruction is closely related to the 
future probability of earthquakes. While 
prediction of earthquake in time and 
place is now impossible and likely to re- 


main so, the seismic history of a region is 


ALAMO RIVER BRIDGE 


YS THE SHIFT WAS IGHT FEET IN AN EAST-WEST DIRECTION AND THR 


ALLY. 


a good guide to what may be expect 
The first historie earthquake whic] 
be aseribed to the Imperial Valley 
in 1843. Then there were no others 
till 1903, though the Southern Pa 
Railroad has traversed this region s 
the early 1880’s and its personnel wi 
have reported any earthquakes of in 
tance. From 1903 to 1940 there have | 
fourteen destructive and near-dest 
tive earthquakes, of which three 
strong aftershocks. The principal om 
rences were in 1915 and 1927 with sei 
destruction in a number of towns 
1930 with strong local damage in W 
moreland and Brawley, in two dist 
shocks. Some of the shocks mentio 
were in Mexico but were near enoug! 
cause damage. With such an earthqu 
record it is essential that provisions 
resistance to earthquake damage sli 
be made in the case of all reconstruct 
and new construction in this entire s 
tion of the country. N. H. He 


A PALEONTOLOGICAL EXPEDITION INTO THE SOUTH DAKOTA 
BADLANDS 


A sont paleontological expedition of 
the National Geographic Society and the 
South Dakota State School of Mines will 
work in the Badlands of South Dakota 
during the coming summer in search of 


fossil remains of mammals, especially 


those of New World types of rhinoce: 
The expedition, just announced by D 
Gilbert Grosvenor. president of the N 
tional Geographic Society, will begin 
field work early in June. Dr. Josep! 
Connolly, president of the School 
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~ will be lh) charge, assisted by amonwg a hie < 
s D. Bump, curator of the museum with four toes foet 
school. two No mem! the prot 
e excavations will be made in south has heer " - _ 
ern South Dakota in the fantasti- A ea nnine 
eroded badlands area between the It is esti 
( enne and White Rivers, southeast _ 
SS r¢ } _ } vite 
Rapid Citys Although it is expected aad Bie 
skeletal remains of numerous large . 
small mammals will be found. a spe 
: , . Hout ti ) ~ 
search will be made for fossil bones 
. — apie res ? T N 
titanothere (literally ‘‘giant beast ; 
‘ rere t S , 
ther types of rhinoceros and protoceras 
voleal x] x K 
ine titanothere was a sort of elephantine 
were (let) s1T ~~ 
oceros, the largest of them as much 
s nine feet high at the shoulder. Buried a ss . mul 
’ ' , ren ' iT ; 
the same beds ol rock with These 
ros } } x 
riants were much smaller rhinoceros-like 
‘ ears oO} ? } } 


reatures. Both these tvpes of animals 


had relatives in the Old World deepiv carved 1 of the B . 


The protoceras, as reconstructed, was has exposed s 
an odd beast, remotely related to deer nas clLisclose 
| antelope The male, about the height sure LOUSt LO? I sts " 
La sheep, had six horns or knobs on his fied skeletons ma tvpes 
ead, one pair of them far down on his prate al als eb 
slender muzzle. Other unusual features ne the last tl 
ere a pair of long slender tusks, rare But amo oh mn ; sien 





Phot aph 1 National Geograpl Societ 
A TYPICAL VIEW OF THE BADLANDS BETWEEN THE CHEYENNE AND WHITE 
RIVERS 
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A PORTION OF THE SOUTH DAKOTA 


skeletons of titanothere, protoceras and 
small rhinoceroses have been recovered 
The expedition’s chief aim will be to 
bridge this gap in scientific knowledge 
of the region. 

The South Dakota Badlands were rel- 
atively inaccessible until a decade ago 
Within the past few vears some of the 


most scenic and picturesque portions of 


RECENT PROGRESS IN THE 


ReEcENtT work on blood clotting has 
aroused the interest both of biologists 
and of practicing physicians. Present 
view-points are based on the older physi- 
ological studies, which, in turn, were a 
gradual outgrowth of the ‘‘vitalistic’’ 
concepts of olden days. The clotting 
process is known to occur in two main 
stages. The clot itself is formed in the 
second stage by the transformation of a 
soluble protein, fibrinogen, into an in 
soluble protein, fibrin. The fibrin clots 
out in the form of innumerable inter- 


lacing threads which, in the aggregate, 
give the clot its rigidity. 


Photograph by National Geograph 


BADLANDS SOUTHEAST OF RAPID ¢ 


the eroded area have been set as 
the United States Government 
Badlands National Monument 
lent automobile roads have bee) 
through the reservation Dur 
vear 1939 visitors numbered 205,10 


vreatest number to visit any Nat 


Monument west of the Mississippi R 


McFauu Ki 


STUDY OF BLOOD CLOTTING 


The transformation of fibrinog: 


fibrin in the second place is bi 
about by a ferment-like substance 

as fibrin ferment or thrombin. T 
bin does not occur as such in circu 


blood. otherwise clots would forn 
the vessels. Blood does, howeve! 
tain a proferment known as prot 
bin. It is during the first stage o! 
ting that this proferment is co 
into thrombin. 

One of the recent developme! ts 
cerns the varving ability of th 
to manufacture prothrombin.  F* 
thing, we have been able to show 



























































THE PROGRESS OF 
boratory im lowa Citv that the was first shown | Drs. Warner. B 
s concerned in the process When hous and mvselt by Butt. Sn 
j van 1S seriousl\ diseased the pro Osterberg nt The Ma om { ! > 
; hin content of the blood falls to these studies were made. three vears a 
, mally low levels, and the individual numerous confirmator reports have 
bi s excessively, even trom Tins euts peared and Vital x s now - 
4 3 ratches routinely by yreat 1 mbers r med 
9 e important, still, is the discovery practitioners. Incidentally, it has b 
ew ‘‘coagulation vitamin,’’ vitamin shown that vitamin K mav be of 
< which the body needs in order to n the treatment of certain tvnes 
ifacture adequate amounts oO! pro hemorr! ive a } mpenatr if Se 
f mbin. This vitamin was discovered young infants. Some workers have s 
re or less incidentally in the midst of — Gected the wisdo ' ape 
. 4 ( Tile \ sclo oO vriVvine 4 rea 
ietars studies made ten vears ago on ment routine to newhor nfants , 
hicks by Dam of Copenhagen It was the mothers prior to deliver 
, r shown by Dam and by Almauist ot :, 
. . A second development which | 
od California and bv their colleacues that aa ; , 
: . tO be OT considerable lmportal ‘ , 
new vitamin Is abundantly present : ie 
fe the isolation and purification of the 
anv green vegetables, notably in - wr 
ie " y ‘lotting ferment, thrombn yy a 
spinach and alfalfa The vitamin was 
> I] seevers li rr aborato! nas 
lv extracted and purified and the 
proved upon the older teehnics, and 


hemical nature determined through he | : 
. : ceentiv he has obtained thrombin of s } 
their efforts and those of Dois\ and his . ! i ! m } 


eacues of St. Louis. It was likewise POt?“ that one part of it w = 
: 20.000 parts of blood = to ot so 
shown that a score or more of compounds ; P ms 
d be produced which possess biolog- W!thm one or two seconds. This 
activity similar to the naturally vastly more rapid than the spontaneous 
urring material Almost without ex variety of clotting WE nH nor 
ption the active compounds were de quires five or te nutes 
atives of 1,4-naphthoquinone Preliminary tests on animals and 
Recent work indicates that simple man indicate that purified thromb 
etary deficiency is rarely sufficient to be of great value in controlling certa 
juse a serious lack of vitamin K in man types of bleeding at operation or fron 
However, there are conditions in which accidental wounds. The bleeding fron 
this vitamin is not properly absorbed large vessels can be checked quite 


from the intestine. The chief condition with ligatures, but in the case of tru 
s one in which the intestine fails to ‘‘bleeders,’’ the bleeding often continues 
btain the bile which normally passes for hours from innumerable tiny vessels 
through the bile ducts into the upper and it is in such cases that thrombi 
ortion of the small intestine. Bile is promises to be of benefit. Thrombin has 
mportant because it aids in the absorp- not vet been prepared on a commercia 
tion of oily materials, including vitamin scale, however, and it is evident that 
K. A lack of bile occurs whenever the many months will elapse before ack 
ain bile duct is obstructed by gall quate amounts of thrombin can be ob 
stones or by tumor growths, causing the tained for the large-scale tests whicl 
familar clinical picture of obstructive must precede any attempt to place the 
aundice. product on the market 





That patients with obstructive jaun- A third development which has 1 


; 


e can be eured of their bleeding ceived much attention is in connect 


lency by administration of vitamin K with certain naturally occurring prod 
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ucts which inhibit clot formation 
Somewhat over twenty vears ago Howell 
and Holt of Baltimore described one 
such inhibitor, which they spoke of as 
‘*heparin,’’ because it could be obtained 
from the liver. Other factors which in- 
hibit clotting have been studied recently, 
and the possibility exists that some of 
them may be the cause of certain types 
of bleeding which still defy precise 
analyses. 

In the meantime, workers in Toronto 
have made much progress in their efforts 
to purify heparin, and Dr. C. A. Best 
of that city has proposed giving heparin 
intravenously to prevent or to check the 
clotting which sometimes occurs within 
vessels of the living patient. Quite re 


cently, surgeons had removed su 
in well-selected cases, and ha 
ploved heparin to prevent the ¢ 
reforming during the process of | 
Despite the progress in various 
much still remains to be done. It 
dent that there are at least four 
fundamentally different types of 
ers. Vitamin K is of benefit on)) 
specific group. The other types 
still be treated by transfusion, 
siblv by thrombin. It is to be 
that the fundamental technics of 
istry, applied in the laboratory 
the clinic, will bring as much en! 
ment in the next few vears as th: 
in the recent past. 
H. P. Smirn 


CIVILIAN SCIENTISTS IN GOVERNMENT SERVICE 


THERE were on November 1 a total of 
41,912 civilian scientists in the employ 
of the Federal Government, each receiv- 
ing an annnal salary of at least $2,000, 
of whom 40,200 were males and 1,712 
were females. There were, in addition, 
17,615 representatives of other profes- 
sions, such as accountants, architects, 
lawyers and librarians. 

Of the scientists, the engineers were 
the most numerous, with a total of 17,702. 
The next largest group was the econo 
mists, with 6,300 males and 300 females. 
The physicians and dentists stand high 
with 2,650, of whom only 50 are women, 
followed closely in numbers by 2,000 vet 
erinarians. If the word scientist has 
been interpreted rather more liberally in 
the foregoing than is customary, we may 
note that there were on the list 3,200 agri- 
culturalists and botanists, 1,230 physical 
scientists and geologists, 1,335 chemists 
and metallurgists, 780 statisticians and 
mathematicians, 640 zoologists and nat- 
uralists and 1,015 entomologists and hus- 
bandmen. One of the interesting groups 


is the 445 reporters and editors, or one 
for every 94 scientists, even with the 


liberal interpretation of the ter 
above. 

From one point of view, th 
number of civilian scientists an¢ 
nicians emploved by the Federa 
ernment is a measure of the supp 
government is giving scientific 
From another point of view, the 
number of these employees raises 
portant question of long-range 
because control inevitably lies wit! 
cial support. As illustrative, but 
quite exceptional, we may cite th 
neering reports on the Passamagq 
electric project and the proposed 
across Florida, which were in direct 
tradiction to reports that had more 
once been made by similar auth 
before these became government p! 
In view of the fact that in various 
of the world political authority né 
cides what shall be taught resp 
questions of science and history, v 
well inquire whether the long futur 
confirm our present high opinion « 
system of politically controlled 
schools. As the history of civiliz 
goes our experience.in public educat 
yet very short. F. R 











